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Compact Design... 
Unlimited Circuits... 
that’s the 


RS 


LINE 


ERE is a line of single or multiple gang section 

switches, designed to serve RF applications, but 
with special emphasis on circuit flexibility coupled with 
unusual smallness of size. 


The RS-50 and 60 are especially designed for radio re- 
ceivers where low-torque indexing action is essential. The 
RS-30 and RS-40 are designed for high-torque, snap in- 
dexing. All embody the following features : 


@ Unlimited circuit possibilities 
@ Compact design 


@ New, heavier staples and assembly technique, in- 
suring tight terminals 


@ New stator design which improves rotor and contact 
alignment 


@ Double wiping contacts 
@ Silver-to-silver contacts 
@ Indium-treated, silver plated rotor segments 


@ Improved, low-loss phenolic insulation 


Get acquainted with these RS switches before your product 
reaches the blueprint stage. Write direct for RS Switch 
Data Folders and Specification Layout Sheets. Standard 
Mallory Switches may be readily obtained from your 
Mallory Distributor. - 


P. R. MALLORY 


RS 60 (Above) Smallest of the RS switches—ideal for under-chassis 
= mounting. 
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RS 50 (Above) Low-torque indexing features this versatile switch for 
= radio receiver use. 
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compact. With snap indexing. 


RS 40 (Above) Somewhat larger than the RS-60, but still highly 


i 
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RS-30 CERAMIC 


(Above) Offers all the advantages of an 
RS-40 switch plus maximum insulation. 
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BEFORE PURCHASING ANY VOLTAGE CONTROL 


¢ VARIABLE VOLTAGE TRANSFORMERS « 
SEE SECO ¢ AUTOMATIC VOLTAGE REGULATORS « | 
_@ TESTING EQUIPMENT ° : 


Wann purchasing any type of 
equipment, the most important con- 

sideration is to obtain the correct 
apparatus for each application. This is especially true in regard to voltage control equipment. 
A misapplication or the adaptation of a standard unit to an unusual requirement (where really a 
special design is necessary) can only produce faulty performance. For this reason, it is our sug- 
gestion that a SECO engineer be consulted whenever there is need for an a-c voltage controller. | 
His complete and comprehensive understanding of all phases of voltage control is your assurance 
of the right equipment for the job. 


By simply outlining your particular problem to one of us at SECO results in a prompt 
recommendation whether it involves a POWERSTAT variable transformer to vary the output 
voltage from a-c power lines, a SECO Automatic Voltage Regulator to maintain a constant output 
voltage, or test apparatus such as the VOLTBOX a-c power supply. Call or write and take ad- 
vantage of the SECO KNOW-HOW. 


Send for Bulletin IE 


SUPERIOR ELECTRIC COMPANY 


761 LAUREL STREET, . : : BRISTOL, CONNECTICUT 
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© 400,000 ohms to 100,000 megohms in five ranges on single 
scale four inch meter. 


Single zero reset adjustment for all ranges. 
Drift after initial warm-up period is substantially zero. 
Accuracy within 5% at any position on afi ranges. 


Guard circuit permits volume resistance measurements, com- 
pletely eliminating surface leakage as a source of error. 


Write for Details and Technical Bulletins . . . 


COMMUNICATION MEASUREMENTS LABORATORY 


120 GREENWICH STREET, NEW YORK 6, N. Y. 


THE COVER 


At Allen B. DuMont Laboratories, 
Inc., Passaic, N. J., are made the 
largest cathode-ray tubes in the 
world. The young lady on the cover 
is inspecting a completed gun mount. 
for the 20-in. diameter tube used in 
television receivers. This mount, a 
precision-made assembly, performs 
the most important function of 
controlling the flow, direction and 
intensity of the electron beam 
which forms the television picture 
on the face of the tube. Operating 
voltages go up to 8000. Some di- 
mensions and spacings in this 
mechanism must be exact to .0002 
in. Stainless steel stamped parts 
together with tempered wire, cera- 
mic spacers and glass beads, all 
mounted in a preformed glass space 
through which the air within the 
envelope is later evacuated, make 
up this completed mount. Rigid 
inspection routines are followed 
throughout the process to insure 
against breakdown and failure. In 
addition to cathode-ray tubes, Du- 
Mont manufactures oscillographs, 
television receivers, transmitters 
and allied precision electronic 
equipment. 


L’Envoi—George Clark 
For a number of years radio men, 


_have enjoyed getting the annual 


rhymed messages of George H. 
Clark, RCA old-timer and historian. 
This Christmas, George turned his 
muse to a sort of au revoir, since 
on Feb. 15, 1946, he is to terminate 
his long connection with the cor- 
poration and will then turn to lit- 
erary labérs which are his abiding 
delight. Here’s the way George puts 
it: 


On the Fifteenth Day of the Second 
Month 

Of the Year that is yet to come, 

No longer I’ll Labor for RCA, 

But will be just a tome-ic bum. 

In a rustic shack, in a distant land, 


Far from Official View, 
‘|. Ill write Biographies hand over 
hand. 
May I write one of You? 
Retirement 
And 
Deployment 
-Accelerate 
Regeneration 


George H. Clark 
25 Beaver St. 
New York 4, N. Y. 
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Brectronic tubes control much of 
the equipment in your modern fac- 
tory. If a tube goes out of service, 
work is held up until it is replaced. 
Such delays are costly. G.E. can, and 
will, get replacement tubes to you 
faster—thereby saving you production 
time and profit dollars. 

General Electric can deliver igni- 
trons, thyratrons, high-frequency- 
heating types, and other tubes more 
quickly, because G.E. has all com- 
monly used types and ratings conve- 
niently available to you. There are 


amply stocked warehouse, distrib- 
utor, and dealer sources for G-E 
tubes in every area of the country. 


Get to know your local G-E tube 
representative, who has on hand the 
tubes to keep your plant running 
full-time! Ask him about G.E.’s iron- 
clad warranty, which fully protects 
your investment in electronic tubes. 
Also inquire about his special stock- 
record plan, relieving you of inven- 
tory worries. 


Your factory deserves G-E tube 


Welder-contro!l ratings are: max 

kva demand 600, with avg anode 

current 30.2 amp—max avg anode 

current 56 amp, with corresponding 
*kva demand 200. 


quality, and G-E spot service to meet 
your day-to-day tube requirements. 
Your G-E distributor or dealer can 
supply these, and will be glad to dis- 
cuss your needs. Phone him today. . 
Electronics Department 
General Electric Company 
Schenectady 5, N.Y. 


DISTRIBUTORS AND DEALERS EVERYWHERE, 

BACKED UP BY ADDITIONAL G-E TUBE 

STOCKS IN CENTRALLY LOCATED CITIES 
FROM COAST TO COAST 


GENERAL @ ELECTRIC 


TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES -« 
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162-E1-8850 


VACUUM SWITCHES AND CAPACITORS 


Pick up a phone and talk—to an 
airplane; a speeding train; an inter-city 
bus; a boat at sea. 


Aireon’s radio ’phones make this as simple, sure and easy as.using a 


conventional telephone. 


Aireon radio equipment for airlines is used by twenty domestic, four foreign 
companies; Aireon railroad radio, introduced under war-time restrictions, 

is already in,use by four leading railroads. Aireon truck, taxi and bus . 
communications equipment has been proved in service on the trucks of one of 
the nation’s largest fleet operators. It’s now in production. Aireori. marine 
equipment will be available soon. 


On the crowded highways and skyways of the future, radio ’phone 
communication will keep traffic moving under quick, efficient control. 


Air 


Radio and Electronics » Engineered Power Controls 


MANUFACTURING 
CORPORATION 


_NEW YORK « GREENWICH » CHICAGO + KANSAS CITY « OKLAHOMA CITY « BURBANK + SAN FRANCISCO 
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REVERE FREE-CUTTING COPPER ROD 
... INCREASES ELECTRONIC PRODUCTION 


INCE its recent introduction, Revere Free- 

Cutting Copper has decisively proved 
its great value for the precision manufacture 
of copper parts. Uses include certain tube 
elements requiring both great dimensional 
precision, and exceptional finish. It is also 
being used for switch gear, high-capacity 
plug connectors and in similar applications 
requiring copper to be machined with great 
accuracy and smoothness. This copper may 
also be cold-upset to a considerable defor- 
miation, and may be hot forged. 

Revere Free-Cutting Copper is oxygen- 
free, high conductivity, and contains a small 
amount of tellurium, which, plus special 
processing in the Revere mills, greatly in- 


creases machining speeds, makes possible — 


NXVee, 


closer tolerances and much smoother finish. 
Thus production is increased, costs are cut, 
rejects lessened. The material’s one impor- 
tant limitation is that it does not make a 
vacuum-tight seal with glass. In all other 
electronic applications this special-quality 
material offers great advantages. Write 
Revere for details. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue 
New York 17, N.Y. 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 


Bedford, Mass.; Rome, N. Y.—Sales Offices in principal cities, 
distributors everywhere 


J histe to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST. 
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CUSTOMERS REPORT: 


“This material seems to machine much better than our pre- 
vious hard copper bar; it cuts off smoothly, takes a very 
nice thread, and does not clog the die.” (Electrical parts.) 

“Increased feed from 1-1/2” to 6” per minute and do 
five at one time instead of two.” (Switch parts.) 


“Spindle speed increased from 924 to 1161 RPM and 
feed from .0065“ to .0105” per spindle revolution. This 
resulted in a decrease in the time required to produce the 
part from .0063 hours to .0036 hours. Material was capable 
of faster machine speeds but machine was turning over at 
its maximum. Chips cleared tools freely, operator did not 
have to remove by hand.” (Disconnect studs.) 


UNITS OF IONIZATION CURRENT ON METER 


SCALE I 
SCALE IF 
SCALE Ir 


° 


PRESSURE 


' See the Alphatron in operation 
at the I. R. E. Convention. 


NATIONAL RESEARCH CORPORATION 


BOSTOMR 15, MASSACHUSETTS, U.S.A. 


High fFacauum for jndiuslry 
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Wherever shown, the new Type 554 Ceramic Trimmer has attracted 
the attention and admiration of the radio industry. First, its original 
and compact design, its obvious ease of installation and adjustment; 
later, its demonstrated superb performance—these qualities have not 
only aroused curiosity and interest, they have won immediate accept- 
ance. Type 554 will be standard equipment on many receiving sets, 
from now on. 


Note, in photograph and drawing, that the metal rotor completely 
covers the stator track. Contact surfaces of both rotor and stator are 
lapped, providing a high degree of stability,.excluding dust, and 
keeping noise level to a minimum at high frequencies. 


Capacity change is essentially constant per degree of rotation, and full 
range is covered in 180° rotation. Type 554 Trimmers will be avail- 
able shortly in production quantities in the following capacity ranges: 
in zero temperature coefficient, 3-12 MMF and 5-25 MMF; in -—750 
parts/million/°C, 5-30 MMF and 8-50 MMF. They will also be avail- 
able in an intermediate temperature coefficient. Trimmers are held 
firmly in place in a D-hole in the chassis by means of a multiple-tooth 
spring clip, furnished with the trimmer. 


Specifications and capacity ranges are given in the table. at right. 
F - information, contact our nearest representative or write 
us direct. 


2” Me 
| o4 % 
2 ah P 
ft : 
023’) mo HK 
rhe. 
15” 039” x 031” 
3 DEEP SLOT 
H 
sSeeke toa tical 
cf us game. 
| 
‘o10 23" 
64 
‘m2 j | 45” 
| 64 
ie 
[-—375" DIA.—> ig 


Electronica Division 
ERIE RESISTOR CORP., ERIE, PA. 


LONDON, ENGLAND TORONTO, CANADA. 
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ERIE 554 CERAMICON TRIMMER 
Voltage Rating: 350 volts D.C. } 
Flash Test: 700 volts D.C. for 15 seconds. J 
Initial Q Factor at 1MC: SOO minimum 
Initial Leakage Resistance: 10,000 meg. min. 
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more efficient 


be 


..in miniature 


The old, slow motion 

belt driven fan was of ques- 

tionable value as a breeze maker. 
Perhaps its best service was that of chasing flies 
with fluttering streamers. Then came the modern 
high speed electric fan. Like the miniature elec- 
tronic tube, it is an outstanding example of the cur- 
rent trend toward increased efficiency in miniature. 
TUNG-SOL Miniature Tubes are a part of the 
trend to smaller component parts. They are a factor 
in reducing the over-all size of equipment. Shorter 
leads with low inductance, and low capacity with 
high mutual conductance make the miniature ttibe 
ideal for high frequency circuits. The smaller ele- 
ments weigh less, tending to reduce the effects of 


vibration. The smaller size also makes possible a 


TUNG-SOL LAMP WORKS 


INC., 


more rigid construction. This reduces 
the possibilities of element distortion. 

To aid in the creation of new elec- 
tronic equipment and in the improve- 
ment of old, TUNG-SOL engineers 


will draw upon their experience and 


ACTUAL SIZE 


work with manufacturers in the designing of cir- 
cuits and in the selectign of tubes. Of course your 


plans will be held in strictest confidence. 


TUNG-SOL 


NEWARK 4, NEW JERSEY 


Sales Offices: Atlanta * Chicago + Dallas * Denver * Detroit * Los Angeles + New York 
Also Manufacturers of Miniature Incandescent Lamps, All-Glass Sealed Beam Headlight Lamps and Current Intermittors 
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TRANSMITTER 


FM BROADCAST 


See/ 


MODEL 250 BCF 


88-108 MEGACYCLES * 


TEMCO proudly presents this outstanding achievement in FM engineer- 


_- ing—the result of 10 years of pioneering in custom-built, superlative 
- communication equipment. 


- HIGHLIGHTS OF THE TEMCO 250 BCF 


° Normal rated output power 250 
watts. Maximum rated output 


power 375 watts. 


* Continuous monitoring of the car- 
tier ‘frequency by a center fre- 


- quency deviation meter calibrated 
~ directly in cycles. 


® An exciter unit — heart of the 


transmitter—characterized by tun-— 


ing simplicity accomplished by em- 


ploying only 4 stages to raise the 
primary oscillator frequency to the 
carrier frequency. 


* A new circuit of rechnlcalty ad- 


*A limited quantity of the TEMCO Model 250 BCF will be available for 
Janyary delivery: -Orders will be filled in rotation as received. ACT NOW. | 
Place your order at once. 


vanced concept which maintains a 
high degree of center frequency 


. $gtabilization’ without introduction 
of distortion. 


* Peak efficiency and great de- 
pendability are obtained by the 
use of new miniature V-H-F tubes 


_in the exciter. 


¢ improved design in the IPA and 
PA stages eliminating tank radia- 
tion, feedback, radio frequency 
and high voltage potentials from 
the tank circuits and transmitter 
frame. 


NOW ON DISPLAY FOR YOUR INSPECTION. 
Phone or wire for an appointment. 


RADIO COMMUNICATION EQUIPMENT 


TRANSMITTER EQUIPMENT MFG. CO., INC. 
- 345 Hudson Street, New York 14, N. Y. ; 


METAL ASSEMBLIES AND COMPONENTS _ | 


FOR 


ELECTRONIC AND MECHANICAL DEVICES — 


e 
ENGINEERING 
a 
DEVELOPING 
8 
FABRICATING 
& 
ELECTRO-FORMING 
| e 
PLATING 
e 
FINISHING 
ee 


-|BJERNARD [RI|ICE’S |S|ONS 


MANUFACTURERS OF QUALITY METAL PRODUCTS SINCE 1867 


OPFICE: G25 Frei Hh AVENUE, NEW YORK 16, -N. Y. 
WORKS: 139-145 NORTH TENTH STREET, BROOKLYN 11, N. Y. 


TYPE 135CXX Actual Size 


ri 


These District 


Snapinsiartiig bison Much Smaller — Much Lower in Cost 
ner Fully Dependable for Heavy Duty Service 


ATLANTA 
BALTIMORE BOSTON 


agate RATING —1 HP polyphase, %4 HP single phase, to 600 volts AC. 
CHICAGO _—_ CINCINNATI 


CLEVELAND FEATURES—Small Size—5%4" x 4” x 174". 
 aeaaed jai Po as Mechanically Interlocked. 
INDIANAPOLIS Solid Frame—no laminations. 
LOS ANGELES Simple Maintenance—all parts removable from front; all fixed contacts 
MINNEAPOLIS alike, all moving contacts alike. 


MONTREAL NEW YORK Cost—appreciably lower than conventional units. 


PITTSBURGH ST. LOUIS : oe tne as : 
SAN FRANCISCO APPLICATIONS — Heavy duty reversing and jogging service such as hoists, 


SEATTLE SYRACUSE door operators, and machine tool auxiliaries. 


4) | STRUTHERS-DUNN 


5,312 RELAY TYPES 
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AUTOMATIC ELECTRIC'S CLASS "B” RELAY 


For better design for the future, check Automatic Electric’s Class ‘‘B” relay. 
In this new relay, you'll find all six of the features you want—and the most 
of each of them. Field response to this new development has been so over- 
whelming that our entire production for many months has already been 
spoken for. But you'll find it well worth your while to wait for this new 
relay, with its unique combination of features: 


Independent ‘twin contacts for dependable contact 
closure... efficient magnetic circuit for sensitivity and 
high contact pressure . . . unique armature bearing 
for long wear under severe conditions . . . compact 


design for important savings in space and weight. 
Now available for coil voltages to 300 volts DC and 
230 volts AC, with capacities up to 28 springs; 
also with magnetic shielding cover, when specified. 


The Class ‘‘B” relay, and many others, are shown in Catalog 4071. Write today for your copy. 


AUTOMATIC & ELECTRIC 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET «© CHICAGO 7, ILLINOIS 
In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 


14 
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Suippers! Your product can be 


Jay Cee Silica Gel, the ideal drying 
agent, in the packages with your product. ; 
The illustration shows Mr. Otte Mueller, packaging 


seriously damaged by rust, corrosion, no ¢corres i on 
or mildew ... because of “in-the-package” 
moisture. Avoid such damage. Include i n 3 h i S$ conta 4 ner 


Your container may be sealed “tight as foreman, inspecting one of hie Ampre Seund-On- 
a drum” against outside moisture. Yet, the moisture vepor-prost barrier, rea dy te be placed in 
‘ seh? as ng carton. Pac within the barrier, wi 
veneer within, — cause untold harm. the Projector, are three small bags of Jay Cee Silica 
Particularly, a slight drop in temperature Gel . . . which adsorb “in-the-package” moisture 


and prevent damage from rust or corrosion. 


(Cellophane packaging was used in this illus- 
tration as a substitute for the actual wrapping). 


can release dangerous moisture. 


Jay..Cee Silica Gel keeps the air in the 
package dry . . . adsorbs the vapor... 
prevents moisture damage. Jay Cee Silica 
Gel is a crystalline substance resembling rock 
salt in general appearance . . . chemically inert. Has amazing power to take up 

moisture without its particles changing in size or 
shape. Packed in 1, 2, 4, 8 oz. and 1 and 5 lb. bags. 
Used widely with shipments of metal parts, precision 
instruments, electronic equipment, dehydrated 
foods, fabrics, and chemicals. 


JOLIET CHEMICALS, LTD. 
108 INDUSTRY AVENUE 
JOLIET, ILLINOIS 
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with WESTO NS ON ALL PRODUCTION 


TEST-STANDS AND INSPECTION EQUIPMENT! 


With the race for markets in full swing, electrical manufacturers are 
eliminating costly production bottlenecks by providing uniform depend- 
ability in testing procedure all along the line. From the inspection of 
purchased components right through to final product inspection, they 
insure accurate testing by using instruments they can trust. 

And it’s easy to insure measurement dependability at every step, 
because thére are WESTONS for every testing need . . . including types 
for all special test-stand requirements, as well as a broad line of multi- 
range, multi-purpose test instruments. These compact, multi-purpose 
testers often afford new simplicity and economies in testing procedure, 
while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered . . . Weston Electrical Instrument Corpora- 
tion, 666 Frelinghuysen Avenue, Newark 5, New Jersey. 


& 


- yy e 
3 - (5 
ALBANY * ATLANPgee GH > BUFFALO * CHICAGO * CINCINNATI + CLEVELAND * DALLAS » DENVES LE * KNOXVILLE > LOS ANGELES * MERIDEN 
MINNEAPOLIS + NEWA’ b- NEW YORK © PHILADELPHIA > PHO py HESTER © SAN FRANCISCO © SEATTLE ¢ ST. LOUIS * SYRACUSE 


ferlite Devices, Ltd. 
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SYLVANIA NEWS 


ELECTRONIC EQUIPMENT EDITION 
Published by SYLVANIA ELECTRIC PRODU 


JAN. 1946 


NEW T-3 TUBE FILLS NEED FOR SMALLER 
~ UNIT IN TINY BROADCAST RECEIVERS 


Commercial Version of 
Proximity Fuze Tube 
Is Rugged, Has Long Life 


INC., Emporium, Pa. 


Following Sylvania Electric’s recent an- 
nouncement about the sensationally smal’ 
vacuum tube—originally developed for the 
now-famous proximity fuze transceiver— 
have come many inquiries concerning this 
super-midget, 


SET MAKERS ESPECIALLY INTERESTED 

Since the commercial version of the “war- 
baby” is being produced, many set manufac- 
turers are extremely interested in its qualities 
— with a view toward making radios about 
the size of the average wallet or package of 
cigarettes, miniature walkie-talkie sets and 
other units. 

This new tube, then, is being made in a 
low-drain filament type and is able to oper- 
ate at 1.25 volts. This takes advantage of a 
new, small battery developed during the war 
which, of course, is a further aid in the man- 
ufacture of remarkably small radio sets. 


WILL BE AVAILABLE FOR ALL TYPES 


Future designs of this versatile tube can 


be incorporated in radios ranging in size 

from tiny pocket sets up to deluxe receivers. 
For any further details, or questions you may want answered It has a life of hundreds of hours, is rugged 
about this tiny, sturdy vacuum tube, do .not hesitate to and exceptionally adaptable to operation at 
write or call Sylvania Electric Products Inc., Emporium, Pa. high frequencies. 


SYLVANIAYW ELECTRIC 


Emporium, Pa. 
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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TYPE H 
WITH Coenforecsdon- type HIGH-FREQUENCY SPEAKER 


The first of a new series of JENSEN Coaxial Speakers, 
combining in one coaxial assembly a horn-type high- 
frequency speaker with a cone-type low-frequency 
unit. By unique design, the cone of the low-frequency 
unit forms a part of the high-frequency horn, thereby 
dispensing with a separate horn. An integral two- 
channel network gives the desired crossover charac- 
teristics. Thus this new Coaxial Speaker provides the 
quality of reproduction so essential and desirable for 
radio receivers and phonographs for home entertain- 
ment, particularly for FM reception and high quality 
phonograph recordings. - 

The distribution characteristics of the Type H Coaxial 
are excellent and, when installed in a suitable en- 
closure such as a Bass Reflex cabinet, its performance 
covers the entire frequency range useful in home re- 
production.* 

Type H Coaxial, illustrated here with field coil low- 
frequency speaker and #/wico 5. high-frequency unit, 
is designed for manufacturers. Other models for more 
general use, incorporating M/micosS. design in both 
high-frequency and low-frequency units, will shortly 
be announced. 


“TYPE H 


Other Coaxials-Now Available! 
SPECIFICATIONS , 


These Type J Coaxials, im- 
proved over prewar de- 
sign, offer low-cost Coaxial 
performance in home ra- 
dio receiver and phono- 
graph entertainment. 
4SAP-60 (15-inch) with HF Con- 
trol Switch. List price $79.45 
JSHP-52 (15-inch) with HF Con- 
trol Switch. List price $56.15 
IJCP-40 (12-inch) HF Level Con- 
trol extra. List price $33.45 


ensen 
arabs cu OF © 


Go 


low Frequency Motor 


High Frequency 


He Power rating 25 watts 
river 


maximum, in speech and 
music systems. Input im- 
pedance 16 ohms. Field 
14-20 watts. List ..price 
approximately $100.00. 


a. 


eo 
*See No. 3 JENSEN Monograph: 
“Frequency Range in. Music Re- 
production,” for discussion of use- 
ful frequency ranges. 


High Frequency Horn 
low Frequency Cone and 
Continuation of High 
Frequency Horn 


> 


Low Frequeocy Speaker 


JENSEN RADIO MANUFACTURING COMPANY © 6605 S. LARAMIE AVE. e CHICAGO 38, ILLINOIS 
IN CANADA—COPPER WIRE PRODUCTS, LTD. ¢ 137 OXFORD STREET, GUELPH, ONTARIO 


bee 


“a 
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MICA CERAMIC INSULATION 
TO YOUR SPECIFICATIONS 


Holds to Tolerances up to +.001” 


In part after part, and in any quantity, 
Mykroy molds and:‘holds to critical toler- 
ances. In this, the only ceramic which can 
be molded under heat and pressure to such 
close tolerances, are combined many other 
highly desirable properties that distinguish 
Mykroy from all other types of insulating 
materials. 

Unique in the class of glass-bonded mica 
ceramics, Mykroy possesses electrical char- 
acteristics of the highest order which do 
not shift under any conditions short of 
actual destruction of the material itself. 
Furthermore it will not warp~—is imper- 


vious to gas, oil and water—withstandg es 
heat up to 1000° F and will not char or 
carbonize. 

Its mechanical strength is comparable to 
cast iron and because it bonds firmly to 
metals it is particularly suited to. molding 
parts with metal inserts. Even where price 
is a factor it competes with many stand- 
ard insulating materials of lower electrical 
properties. 

For improved performance and better 
quality in your new products investigate 
the many advantages of Mykroy. Write 
for samples and fuil information. 


MADE EXCLUSIVELY BY 


70 CLIFTON BLVD., CLIFTON, N. J. 


CHICAGO 47; 1917 N. Springfield Ave., Tel. Albany 4310 
EXPORT OFFICE: 89 Broad Street, New York 4, New York 
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“Railroads ... Like a Giant 
Conveyor Belt” 


“The war has emphasized the importance of American railroads. Like a giant 


conveyor belt, they link up the industrial, agricultural and mining areas of this 


country with the many thousands of markets that dot our land. With reconversion a 


fact, far-sighted railroad management is carefully exploring many technological 


war developments, and, in particular, radio, with the expectation that radio will help 


keep American railroads the safe, efficient and 


modern network of transportation which has 


so ably served the Nation during the war.” 


Rao has a story to tell the railroads . . . a story that 
will contribute to their continued safety, efficiency and 
economy of operation. Through its Mobile Communica- 
tions Division, the Farnsworth Television & Radio 
Corporation is now telling its railroad radio story to 
railroads in all parts of the country. 


Farnsworth brings to railroad radio specially designed, 
thoroughly tested equipment, utilizing either space 
radiation or induction principles . . . equipment which 
gives positive, unfailing voice communication between 
the operating units of a railroad, whether moving or 
stationary. 


e7 


PAR ASWORTH 


Farnsworth Radio and Television Receivers and Transmitters ¢ Aircraft Radio Equipment « 


5 Pe a 


President, Detroit, Toledo & Ironton R. R. Co. 


Furthermore, Farnsworth brings sound engineering, 
backed up by adequate facilities and by eight years of 
research into the problems of railroad radio . . . the 
experience of the Halstead Traffic Communications 
Corporation, whose assets and key personnel were 
recently acquired by Farnsworth. For instance, the 
corrosive effects of coal gases on radio equipment is one 
of anumber of problems which have been solved in the 
design of Farnsworth Mobile equipment. 


Write for the complete story of Farnsworth railroad 
radio. Address the Farnsworth Television & Radio 
Corporation, Dept. EI-1, Fort Wayne 1, Indiana. © 


TELEVISION & 
RADIO CORPORATION 


Farnsworth Television Tubes ¢ Halstead Mobile 


Communications and Traffic Control Systems for Rail and Highway « the Farnsworth Phonograph-Radio « the Capehart « the Panamuse by Capehart 
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Anyone familiar with radio fre- 
quency applications knows that 
the name Bliley on a crystal means 
original engineering for a specific 
job. True—Bliley builds crystals 
by the million—but Bliley crafts- 
manship was never gained through 
mass production. 

Fifteen years of interpreting the 
needs of communications engi- 
neers, personalized attention to 
their individual problems, has 
provided the engineering back- 
ground and experience that has 


TEMPERATURE STAB! 


» 
» 


made possible consistent quality 
production. 

In the current line of Bliley 
Crystals all that proved good in 
wartime models has been retained, 
with important refinements for 
peacetime applications. New 
types have been added—more are 
on the way. 

Make it a habit to consult Bliley 
engineers on all of your frequency 
control problems. You will benefit 
from this mark of quality in your 
equipment. 


It’s a mark ani 
in any equipment when the fr 


source is a BLILEY CRYSTAL 


B Sitey ELECTRIC COMPANY, ERIE 


STEMPERATURE STABILIZER 


PA 


TYPE TC91—This new Temperature Stabi- 
lizer is just one of many products described 
in a new Bliley bulletin. Write for your copy. 


Ask for bulletin E1-27 


oliley 


CRYSTALS 


BLILEY ELECTRIC COMPANY ~¢ UNION STATION BUILDING, ERIE, PENNSYLVANIA 
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ol MOM 


*REG. TRADE-MARK 


ALLEN B. DUMONT LABORATORIES, 


ean Cleclionien c lolevison 


INC., 


e 


e 


PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J., U.S. A. 


It's all in the tube when dealing with direct-viewing tele- 
vision reception. The image is viewed directly as 
scanned. No mirrors or lenses; no dust or dirt to dim the 
image; no realignments ever required. The complete de- 
vice for image reproduction is permanently set and sealed 
at the plant. 


DuMont has led in the development and production of. 
large-image cathode-ray tubes for television (Teletrons) in 
all sizes and types. 


DuMont Teletrons make direct-viewing practical, logical, 
and truly economical. 
2 e e 
} Interested? Our engineers are ready to col- 


laborate in fitting the right Teletron to your par- 
ticular problem. Technical data on request. 


Remember, DuMONT also makes other types 
of cathode-ray tubes, oscillographs, television 
receivers and television transmitting equip- 
ment. 


ee 


~~ id 
© accen B. DUMONT LABORATORIES, INC. 
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The “CR” relay illustrated is a single 
pole normally open double break 
arrangement. Standard insulation is 
molded bakelite. Contacts are silver, 
although alloy contacts can be sup- 
plied. Contact rating with '4” silver 
is 15 amperes at 24 volts D. C. or 


110 volts A. C. Non-inductive, The. 


arrangement shown is 1 33/64” high; 
13/32” wide and 1 25/32” long. 
Weight 3 ounces. 
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Remarkably small for a power relay the “CR” developed 
by Allied will enable you to materially reduce the size 
and weight of your electronic controls. 


Having large contacts and heavy gram pressure the “CR” 
performs switching operations which usually require con- 
siderably larger relays. Highly adapfable the “CR” has 
two, three and four pole variations. Conveniently located 
contact and coil terminals permit speedy and simple as- 
sembly of the relay into your unit. For severe dust and dirt 
conditions the “CR” can be hermetically sealed with the 
handy plug-in base or with solder terminals. 


The “CR” is but one of many types of relays produced by 
Allied to the high quality standards demanded by your 
product. Several modern, strategically located plants are 
available to furnish your immediate requirements. A check 
with Allied engineers will help you in the selection of the 
correct relay for your control. Write today. 


ALLIED CONTROL COMPANY, INC. 


GENERAL OFFICES: 2 East End Ave. (at 79th St.) New York 21, N. Y. 
Factories: New York City (2 East End Ave.)—Piantsville, Conn, Chicago—4321 
N. Knox Avenue, Chicago 41, Illinois. In California: Allied Control Co. of 
California, Inc., 1633 South Hope St., Los Angeles 15, Calif. 
. 
"AC-1 


TOP 


FREQUENCY STANDARD 
(60 cycle) for use with 
external power supply 


CENTER 


CHRONOGRAPH 
Records time intervals 
with resolution to .001 second 


BOTTOM 
FREQUENCY STANDARD 
(120 cycles) with 
self-contained power supply 


These tuning forks which include 
new engineering principles, pro- 
vide frequencies from 120 to 1,000 
cycles directly with an unquali- 
fied guarantee of accuracy to 1 
part in 100,000 over a wide tem- 
perature range. (Better than 1 
second in 24 hours). Closer tol- 
erances are obtainable on spe- 
cial order. 


These tuning fork assemblies are 
available only in single or mullti- 
frequency instruments of our 
own manufacture which are de- 


signed to test, measure or control 
other precision equipment by me- 
chanical, electrical accoustical or 
optical means. 


The dependability of these fre- 
quency standards is being dem- 
onstrated for myriad purposes 
in all climates and under all 
working conditions. 


If you have need for low fre- 
quency standards of exceptional 


American Time Products, Inc. 


980 Fifth A 


Dist 


{ Wester 


New York. N. Y. 


24 
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resilient /.. lightweight 


ATIONAL VULCANIZED \FIB 


yay be your answer to 
profitable! products 


resistant to wear an¥ abrasion .. \and is one o 
strength of National Vulcanized the strongest materials per unit weight known. 
This \versatile material offers you tio end of 
al” for countless profitable possibilities jn your produkts and 
plant equipment. Write fer complete infarma- 
that of aluminum), tion now\ Let one of our trained technical 
impact strength|.. | engineers Show you how National Vulcanized 
forming qualities Fibre can Serve you advantageously in your 
gth...is extremely plant equipnient and in your products. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON, DELAWARE OFFICES IN PRINCIPAL CITIES 


properties, 
application 


excellent/ machinability a 
..-is high in dielectric str 
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Frequency 
31—.54 
Megacycles 


Write today for complete : technical information. ae: 


os 


THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST. NEW YORK 1, N. ‘: 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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. POSITIVE: 
CONTROL 


Veollage Siabilizers mis. 


e Control of output voltage to within 


DELIVER OUTPUT VOLTAGE CONSTANT TO +2s% 4% of 115 or 230 V. 


e Stabilization at any load within 
rated capacities. 


. . : e Quick response. Stabilizes varying 
FLUCTUATION of line voltage need not #mpair the . naish atone’ abdliin 4 #90 agama. 
e Entirely automatic. No adjust- 


ations are easily corrected with magnetic-type, en- perp haa a 


performance of your electrical equipment. Such vari- 


tirely automatic Raytheon Voltage Stabilizers. 
Positive control is gained. Power supply is stabi- oe 

lized to +12%. Reliability and accuracy of perform- 

ance are effectively improved, and at low cost: x AYTH FO 4 
Investigate. Determine how positive control of MANUFACTURING COMPANY 

line voltage can benefit your equipment. Our Bulletin 


DL-47-537 gives the detailed story. Write for it today. 


WALTHAM 54, MASS. 
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TYPE RX5 


TYPE RX4 


HOLE 
A25S DIA. 


TYPE RX3 
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3 NEW BOBBIN 
TYPE RESISTORS 


MAXIMUM RESISTANCE VALUES 


Type RX3 
100,000 ohms 


Type RX4 
300,000 ohms 


Type RX5 
500,000 ohms 


(wound with 1.5 mil. dia. ceramic-insulated wire) 


25,000 ohms 


75,000 ohms 


125,000 ohms 


(wound with 2.5 mil. dia. ceramic-insulated wire) 
MAX. POWER RATING AT 80° C. AMBIENT 


1 watt 


2 watts 


3 watts 


MAX. TEMPERATURE — Ambient plus rise: 150° C. 


RESISTANCE TOLERANCE: 
+Ve% to +5%, as specified. 
Where close tolerances are neces- 
sary, power ratings should be re- 
duced in order to maintain sta- 
bility. For example, one-third 
power rating is consistent with 
1% tolerance. 


TEMPERATURE COEFFICIENT — 
Standard temperature coefficient 
is that of nickel-chromium wire, 
.017%. Lower coefficients can be 
provided with special alloy wires, 
restricting the resistance range in 
some cases. 


STABILITY — Resistors can be cur- 
rent- and temperature-aged after 


winding to provide instrument re- 
sistor stability. When operated at 
ratings consistent with tolerance, 
stability is +0.1% or 1/10 of 
tolerance, whichever is larger. 


CONSTRUCTION — Resistors are 
wound with ceramic-insulated 
Sprague Koolohm resistance wire 
on molded, high-temperature plas- 
tic forms. The lug terminals are 
tinned copper inserts molded in 
the plastic form. 


HUMIDITY RESISTANCE—Resist- 
ors are impregnated to provide 
protection against tropical humid- 
ity conditions. 


SPRAGUE 
KOOLOIM 


Trademark Reg. U. S. Pat. Off. - 


WIRE-WOUND RESISTORS 


FIRST with Grade I, Class 1 Resistors; FIRST with resistors 
wound with ceramic-insulated wire; FIRST with glass- 
to-metal sealed resistors; FIRST with glazed ceramic 
coatings and new style end seals; FIRST with 
Megomax high-resistance, high-voltage resistors. 


SPRAGUE ELECTRIC COMPANY, Resistor Division, NORTH ADAMS. MASS. 
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There’s never any doubt about either 
stability or electrical efficiency of a 
HYDENT connection. That’s why Fed- 
eral Manufacturing & Engineering Corp. 
of Brooklyn, N. Y., selected Burndy 
HYLUGS for the wiring harness of this 
signal generator. Built to meet the exact- 
ing specifications of military service, the 
manufacturer could take no chances on 
faulty connections in this equipment. 
HYDENT connectors are virtually coined 
to the conductors by the Burndy 
HYPRESS, in one quiek operation, thus 
eliminating costly and messy operations 
involved in soldering. In addition, the 
finished connections are easy to inspect. 
Why not investigate this modern, eco- 
nomical connecting method today. Write 
to... Burndy Engineering Co., Inc., 107-K 
Bruckner Blvd., New York 54, N. Y. 
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Headquarters for 
CONNECTORS 


29 


VERY solenoid used by any branch of 
the armed forces — firing all automatic 
weapons from .30 calibre machine guns 


to 105 mm. cannon — was developed by ’ 


Magnavox. With this experience in the files and 
minds of our engineers, we’re able to pass on to you 


many new developments in the design and quantity- 
production of solenoids. Perhaps we can help 
you find the answer to your solenoid questions. 
Our technical department is available for infor- 
mation and advice. The Magnavox Company, 
Special Devices Division, Fort Wayne 4, Ind. 


Ma navox 


has served the 


radio industry 34 years 


SPEAKERS - CAPACITORS - SOLENOIDS +: ELECTRONIC EQUIPMENT 
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BERYLLIUM COPPER PHOSPHOR BRONZE: 

STAINLESS STEEL NICKEL CHROME 

NICKEL SILVER STERLING SILVER 
HIGH CARBON STEEL 


Grandpa did all right ...in “63! 


Muzzle-loaders, like crudely drawn — engineering department is staffed with 
wires, were acceptable in the old days. | capable men to produce quality steel and 
Now, however, the stringent requirements alloy wire of exacting standards in 
of modern productsand modernengineers _all fine sizes. Write ‘Dept. El-12 for 
demand that perfection be built intoevery engineering information on your fine 


hank, coil and spool of wire. The Spencer —_ wire requirements. 


KKK* i as 
eal tE €O MPANY 
NU WEST BROOKFIELD - MASS. 
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A certain auto radio had need of two éontrols anda 
switch but only had room on the panel for one unit. 
CTS solved that problem by devising the G-CIS7-45 
featured here, a concentric shaft tandem tone con- 
trol switch, volume control and on-off switch. 


The tone control switch and volume control are 
operated from concentric shafts and the on-off switch 
is closed at the beginning of volume control rotation 
on the rear section. The tone control can be supplied 
with two, three or four positions. 


The CTS reputation for dependability was acquired— 
and has been retained—because of their genius for solv- 
ing difficult problems, and then delivering shipments 
which are uniform in quality and available for use at the 
time they are promised. 


Bring your variable resistor problemstothe CTS specialists. 


REPRESENTATIVES IN SOUTH AMERICA IN ENGLAND 


R. W. Farris Co. Jose Luis Pontet Chicago Telephone Supply Co, 
406 West Thirty-fourth Street St. John's Woods 
Kansas City 2, Missouri Cordoba 1472 103 Grove End Gardens 
Phone: Logan 7495 Buenos Aires, Argentina London, N. W. 8, England 


South America 
Frank A. Emmet Co. 


; ANADIAN 
2837 West Pico Boulevard Masculina 2624 Cc 
les Magen 4; Coltiondin Montevideo, Uruguay ASSEMBLY PLANT 
Phone: Rochester 9111 South America C. C. Meredith & Co. 
George A. Coleman Avda. Conselheiro Rodrigues Sfreetsville, Ontario 
420 Market Street Alves 1057 > 
San Francisco 11, Calif. Villa Mariana —— 


ee 
——— 


Sao Paulo, Brazil 
BRANCH OFFICES South America 


5.1 Hutehinan ir. Weller Th. Konmonn Wilton CHICAGO TELEPHONE SUPPLY vi 


401 North Broad Street 
Philadelphia 8, Pennsylvania Norte 6 No. 17 


Phone: Walnut 5389 Caracas, Venezuela Company 


South America 


VARIABLE RESISTORS AND ASSOCIATED SWITCHES 


Manufacturers of Quality Eleclo-A 
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b’/2 ACTUAL SIZE 


TYPE 1006/CK1006 
A HEAVY DUTY 
FULL-WAVE GAS RECTIFIER 


RAYTHEON 


MANUFACTURING COMPANY 


To supply the requirements of small transmitters 
or other equipment where rectification efficiency 
must be maintained at a high lével, Raytheon 
engineers developed type 1006/CK1006. 


Utilization of an inert gas enables this tube 
to perform its functions through a wide range, 
of ambient temperatures. The cathode may be. 
directly heated as shown in the ratings—or where 
greater efficiency is desired, ionic heating is pos- 
sible provided the specified minimum load is 
maintained without rapid intermittent operation. 
The internal drop is low even during the time 
rated peak current is flowing. 


A very important feature of the 1006/CK1006 
is the fact that no cathode preheating time is 
required. Full load can be handled immediately 
and starting is practically instantaneous. 


Obviously, the foregoing electrical character- 
istics are applicable to many types of mobile 
equipment. Structurally, too, the 1006/CK1006 
fits well into such service because rugged design 
allows it to withstand considerable shock without 
change in characteristics. 


Many thousands of Raytheon 1006/CK1006 
tubes have individually given hundreds of hours 
of reliable service in equipment subjected to 
adverse conditions of temperature and vibration. 
Another convincing “exhibit” of evidence that 
Raytheon builds fine tubes . . . tubes well worth 
considering for your postwar products! 
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DeMornay-Budd 
+316 

_ Directional 

Coupler 


This device insures actual power output measure- 
ments in microwave. transmitters. The coupler can be 
permanently installed in any part of the transmission 
line. Calibrated attenuation between main and auxil- 
iary transmission lines permits making power measure- 
ments at much lower level for greater accuracy. 


: The DeMornay-Budd #316 Directional Coupler has 
a nominal coupling of 20 decibels, which is the amount 
of attenuation between the energy in the main trans- pr 

eps ¢ : fee This plumbing arrangement indicates variety of 
mission line and that available at the “N” connector of cele Matin wninany within: ened enp 
the auxiliary transmission line. : 


lers are available for frequencies of 2500 mega- 
cycles to 30,000 megacycles. Various couplers are 
also available in other frequencies and band widths: 


Consultation on your transmission line problems is in- Broad Band Couplers (10% Band Width) 


vited, without obligation. The benefit of our extensive Narrow Band Couplers (3% Band Width) 
) 5 F - rs ms ° 
experience with wartime radar problems is at your eggs cael 
, : Bi-Directional Couplers 

disposal. 

LPS OD eee Special order couplers can be made to operate at 

‘euP | TETELereeeeeeee tt any frequency from 500 megacycles upward. 
; Peer TT Couphinalvs-rrequeriey IT 
: COC rere jabrnomntira [111 T 


(CEE CE EC Natrow Bang bitectionat 


+ 


? cae | Co 

Ciestintine DE MORNAY 

) &- “ | HH 
ebtttHt tHE 
* ted ORR 
al | | | 
CEPR C CCC Cece este 
2000 Doe 0eee eee EQUIPMENT 
Ber” seeeeeee ————— FOR 
pope Pr Happier pet tte a 97% OF ALL 
=HEEEEEEE He eT TE EETEE RADAR SETS 


The curve shows theoretical variation in coupling 
versus frequency for the DeMornay-Budd #316 
narrow band uni-directional coupler shown above. 


vial 


475 GRAND CONCOURSE, NEW YORK, N. Y. 
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FOR FASTER, BETTER ‘AND MORE COMPLETE § 
— TO ALL CUSTOMERS 


MAGUIRE INDUSTRIES, IN 
ANNOUNCES THE FORMATION OF ITs NEW = 


ELECTRONIC DISTRIBUTOR | 


and > 


INDUSTRIAL SALES DEPARTMENT 
THIS NEW DEPARTMENT WILL ASSUME ALL 


MERCHANDISING 
SALES 


and 
CUSTOMER RELATION 


DUTIES AND RESPONSIBILITIES ESSENTIAL IN 
MARKETING THE COMBINED PRODUCTS OF THE 


‘THORDARSON DIVISION - 
MEISSNER DIVISION — 
RADIART CORPORATION 
x x * 
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THESE SUPERIOR PRODUCTS NOW 
AVAILABLE FROM A SINGLE SOURCE 


TRANSFORMERS 


Precision engineered and quality built transformers 
for all requirements. .. replacement, communications, 
sound amplifier, industrial, experimental and amateur. 


TRU-FIDELITY AMPLIFIERS 


In new, modern designs featuring advanced tone 
compensation, conservative ratings, ample ventilation, 
low hum level, multiple input channels and maximum 
flexibility of controls. 


COMPONENTS 


Precision-built components including antenna, R. F. 
and oscillator coils; standard, plastic and Ferro-cart 
transformers; windings, coils, chokes and accessories. 


SERVICE INSTRUMENTS 


Meissner Analyst—operates by “‘signal tracing”? 
method, fastest and most reliable— furnished complete. 
Signal Calibrator—a portable self-contained unit. 


VIBRATORS 


Radiart Correct Replacement Vibrators are individu- 
ally engineered to meet exactly the physical as well 
as the electrical requirements of each application. 


RUST-PROOF AERIALS 


A complete line of newly designed aerials to fit all 
cars; 3 and 4 section models—cowl, fender and 
under hood types’. . . all made of finest materials. 


SEE FOR YOURSELF! 
See the outstanding products of the Electronic Divisions 
of Maguire Industries, Inc., at the Winter Meeting of the 
I.R.E. atthe Hotel Astor, New York on January 23 to 26. 
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| ; sii few of the many high quality transform- 

eS ers manufactured to critical specification. 
Rigid control of material and process—PLUS con- 
servatism in design insure a dependable long-life 


product. We solicit your inquiries. Sizes to 5 KVA. 


” 


- 
The Langevin Company 
INCORPORATED 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 
s : NEW YORK SAN FRANCISCO 


oF. 65 St.,. 23 1050 Howard St., 3 


LOS ANGELES 
1000 N. Seward St.. 38 


Because of what happened in laboratories 
during the war—our own laboratories and 
those of our suppliers—Formica is adapt- 
ed to more uses now than ever before in 
its history. And it serves many of the old 
time uses much better and more efficiently 
than it has before. 


New materials and new methods have im- 
proved the material as a high frequency 
insulator; its stability of dimensions and 


electrical characteristics under extremes 
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of humidity have been stepped up; it can 
now be made immensely stronger and 
more resistant to mechanical strains than 
ever before; its resistance to both alkalies 
and acids has been improved for chem- 


ical uses. 


Therefore, it follows that the material can 
now be used for many purposes for which 
it was not previously considered. 


Engineering data on these new qualities 
and capabilities is available in the ‘‘For- 
mica Data Book’’. Ask for it. 


THE FORMICA INSULATION COMPANY 
4647 Soring Grove Ave., Cincinnati 32, Ohio 
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Ohe initials ‘“‘CRL’’ in 
the Diamond stand for Centralab 


They are an integral part of the 
Centralab name, and for more than 
a quarter of a century have repre- 
sented the utmost in engineering 
skill and precision . . . the height of 
manufacturing perfection. 


Both in original equipment and in 
replacements, the symbol “CRL” is 
the Mark of Quality. 


... Always specify Centralab. 


Ceramic High Voltage Capacitors 
Bulletin 814 


Ceramic High Voltage Capacitors 
Bulletin 814 


<> 


Division of GLOBE-UNION INC., Milwaukee 


q 


8 
s) 


Variable Resistors 
PRODUCERS Bulletin 697 Tubular Ceramic Selector Switches 
Capacitors Bulletin 722 
Bulletins 630 
and 586 


Ceramic Trimmers 
Bulletin 695 
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1918, World’s first vacuum tube 
repeater, produced by Western 
Electric, made transcontinental 
telephone calls possible. 


1919. Among the earliest P. A. 
amplifiers were these made by 

Western Electric and used at . 

Victory Way Celebrationin New ~ 

York City after World World 1, ae a — 1944, 250-watt beachmaster ampli- 

ge eee : % j singh : ; ze fiers, used by the Navy to direct 

= F ' ‘ landings on Saipan, Iwo. Jima, and 

Okinawa. 


1922. Fi Nifier used gent <1 

wally concord brosdeski AMPLIFIER HISTORY... Made by 
ing. Many of these 8-type am- ' 

plifiers are still in use. We iy | ” EJ } Sr) . 
1931. Negative feedback princi- e 
pleictroduced by Western Elec For more than 30 years, Western Electric has 
suas eounaenguaan 4 made amplifier history. The skill and ability 
eSoaraat inrray: | that time alone can bring, plus experience 
gained producing highly specialized sound 


equipment for war, mean continued leader- 
ship for Western Electric in the years ahead. 


Buy Victory Bonds and hold them! 


1931. Western Electric develop- 
ed this first all AC amplifier unit 
which eliminated batteries, 
made equipmient more compact. 


i atic ain ana at 


1936. One of the twenty 1000- 1937. 120-121 type Western 1942, New and improved battle 


watt amplifiers used in the Electric amplifiers for use in announcing system amplifiers of 
world’s largest commercial pub- the finest audio systems for the type that helped save the 
lic address ‘system at Roosevelt AM and FM transmission, crippled carrier Franklin. 


Raceway on Long Island. 
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@ Interested? 
Write for detailed literature. 


FOR RADIO-ELECTRONIC AND 


@ Outstanding production equipment in the hands of Aerovox 
craftsmen, accounts for these veritable capacitor dreadnaughts. 
In exacting services such as radio transmitters, heavy-duty 
electronic equipment, and in the electric power field, these 
units have won citation after citation for exceptional rugged- 
ness. 

Such ruggedness stems from the Aerovox winding facilities 
second to none. Special winding machines insure that the 
multi-layered sections are uniformly and accurately wound 
under critically-controlled tension. Also, a system of impreg- 
nation tanks, pumps and control equipment guarantees the 
necessary drying after vacuum impregnation that is positively 
unexcelled by any impregnation process anywhere. 

Hermetically-sealed welded steel containers; heavy-duty 
porcelain insulators; cork gaskets and pressure sealing; non- 
ferrous metal hardware; silver-soldered joints; sturdy mount- 
ing means—these are the externals of these capacitor dread- 
naughts. Standard listings of Type 20 up to 50,000 v. D.C.W. 
Capacitances from 0.1 to 10 mfd. 
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AIMPLIC 


CING, TWO 
PUBLIC AD 


peeeeeeoose 
Seerevscseeee 


Thousands of Ravland AMPLICALL Systems are serving industry today with a + AMPLICALL Intercommunication unit, 
performance dependability second to none! Engineering, quality materials and pee pe arm. aera 
craftsmanship have been combined to insure AMPLICALL's dependability .. . ee ee ea 
multiple uses, flexibility of design, superb tonal quality, low maintenance cost 2. AMPLICALL Paging Control Unit. 
and trouble-free operation are additional reasons for its preferred rating. 3. AMPLICALL Weatherproof Speaker. 
Whether you need an adequate Paging, Intercommunication or Public Address 4. AMPLICALL Audio Amplifier unit for 
System, or all three, be sure to check AMPLICALL ... you'll find a system of the laboratory, test equipment and gen- 
exact design and capacity to answer all of your requirements perfectly. eral applications. 


RADIO - RADAR + SOUND ~ COMMUNICATIONS « TELEVISION. 


Electroneering is our business 
THE RAULAND CORPORATION e@ CHICAGO 41, ILLINOIS 
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THE PROS AND CONS 


OF HERMETIC SEALING 


HERMETIC SEALING—A wondrous process which was a 


‘government “Must” when ordering Transformers and Re- 


actors for war use. At that time we could take no chances 
on faulty equipment that might seriously hinder military 
operations and inadvertently cause unnecessary loss of life 
among our fighting men. 


EXPENSIVE—yes, but added costs meant little when the 
only thing really important was winning the war. 


IN PEACE—we at KENYON are of the opinion that such 
expense is not warranted. Past performance of ordinary 
transformers shows conclusively that sealing in a metal 
case with humidity proof compound along with proper 
mechanical design is sufficient. This conclusion is self- 
evident if you will weigh all cost factors involved. 


SMALL AUDIO-COMPONENTS — KENYON has devel- 
oped a range of case sizes (illustrated) which are adapt- 
able to Hermetic Sealing and also to a new exclusive 
KENYON PROCESS. Despite the fact that the danger of 
moisture damage is greater in the small audio-component, 
we feel that our exclusive KENYON PROCESS is more 
than adequate. While it does not make 100% of the 
units proof against a five-cycle test, it does make 

all units impervious to salt water immer- 

sion over narrower temperature ranges 

—and is very much less expensive. 


The saving involved by this 
new Process is so substantial 
that the cost of the few re- 
placements that might be 
saved by Hermetic Sealing is 
more than offset by this much 
lower original cost. 


The items illustrated are only a 

few of the many possibilities offered 

by KENYON. We will be more than 

happy to supply complete details on 
request. 


Write Now For 
Illustrated Catalog 


/ Y THE MARK OF 
+ 


EXCELLENCE 


840 BARRY STREET 


KENYON TRANSFORMER CO., Inc. 3." 
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GROUPED about the widely acclaimed Two-million-Volt 
Precision X-ray Tube are other Machlett tubes for medical, 
industrial and radio purposes. In each of these tubes are incor 


a porated the inherent skills employed by Machlett in 
Pie hie Daeataypme ot alt alien ti They are your 
a assurance of long life, ruggedness 

and dependability in whatever feld 
they are used. Machlett Laboratories, 
Inc., Springdale, ‘Connecticut. 


<e 


APPLIES TO RADIO AND INDUSTRIAL USES 


ITS Meo rms OF ELECTRON-TUBE EXPERIENCE 
ae 
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MOLDED COIL FORMS 


THE MODERN ANSWER TO INEXPENSIVE MECHANICAL 


COAXIAL LEADS each end 
Type DR-1.. .750” x .220” 
iavgee DR-2 ... 875° x 260° 


Aa Be) 


SINGLE HAIRPIN lead each end 
Type DR-3.. .875” x .280” 


SINGLE HAIRPIN lead one end 
DOUBLE HAIRPIN lead other end 
Type DR-4.. .875” x .280” 


DOUBLE HAIRPIN lead each end 
Type DR-5.. .875” x .280” 


Typical use of molded coil form 
with Stackpole W-1976 iron 
sleeve core attached 


SUPPORTS FOR WINDINGS 


Reduced space factor . .. simplicity of 
assembly . . . point-to-point wiring ... 
one third fewer soldered connections 


. +. extreme flexibility of application... 


absolute minimum cost 


These proved advantages mean wide use for 
Stackpole molded bakelite coil forms in a 
variety of applications. Hairpin anchored 
leads mean that the soldered core wires are 
not disturbed or strained when leads are 
flexed or moved. The forms being smooth, 
coils may be wound on separate tubes and 
slipped over the forms—or windings may 
be wound directly on the forms. Where re- 
quired, forms may be provided with Stack- 
pole molded iron sleeve cores, thereby 
increasing Q materially, decreasing the 
amount of wire for a given inductance and 
reducing stray magnetic fields. Write for 


details or samples to meet your requirements. 


STACKPOLE CARBON CO., ST. MARYS, PA. 
Electronic Components Division 


Note the 
anchored 


hairpin leads 


Typical Stackpole Molded Coil Form Applications 


SOLENOID WINDING 
BENT AT 90 


ANTENNA OR COUPLED 
WINDINGS 


POWDERED 


4” IRON SLEEVE 


IRON CORED UNIVERSAL 
WINDING 


POWDERED 
IRON WASHER 


IRON CORED I-F TRANSFORMER 
OR COUPLED COILS 


FIXED AND VARIABLE RESISTORS « IRON CORES * SWITCHES 
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-hallicrafters ravio 


THE HALLICRAFTERS CO., AGENT FOR RFC UNDER CONTRACT SIA-3-24 
MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT 


THESE VALUABLE ITEMS ptuakable Yow 


or very soon. Write, wire or phone for further in- 
formation e head phones e test equipment « com- 
ponent parts e marine transmitters and receivers ¢ 
code practice equipment e sound detecting equip- 
ment e vehicular operation police and command sets 
e radio beacons and airborne landing equipment. 


CLIP THIS COUPON NOV 


RFC DEPARTMENT 416, HALLICRAFTERS 
5025 West 65th Street © Chicago 38, Illinois 


(0 Send further details on merchandise describ 
above 


C1 Send listings of other available items 
Especially interested in.____________-_-__- 


APTAIN HORACE L. HALL, U.S. Merchant Marine, 
2 retired, at his home in Springfield, L.I., N.Y., made 
daily recordings of transmissions from Australia, for 
more than four years, missing but four days. The appar- 
ently harmless news broadcasts kept the Australian 
Government in New York and Washington informed of 


every phase of the progress of the war, by a pre- 


arranged code. 

The National HRO, used for this remarkable accom- 
plishment is the first ever to have been shipped into the 
New York area and is over ten years old. 


NATIONAL COMPANY INC., MALDEN, MASS. 
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be the beginning 
of the biggest, 
brightest era 
your business 


has ever known. 


SPECIALISTS IN THIN GAUGE INSULATING PAPERS 
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SCHWEIIZER PAPER CO. 


142 MILLER STREET, NEWARK, N. J. 
Plants: Newark, Jersey City, N. J., Mt. Holly Springs, Pa. 
Research Laboratories: Chrysler Bldg. New York, N. Y. 
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WATER-COOLED CAPACITORS 


FOR HOT JOBS 


Substantial savings are made 
possible by the small space re- 
quirements and low price of G-E 
high-frequency, parallel-plate 
capacitors. These compact, water- 
cooled, liquid-filled units are de- 
signed especially for use in the 
resonant circuit of high-frequency 
electronic oscillators, such as those 
used in electronic-heater equip- 
ments. Features include: low losses at high frequencies, uni- 
formly high dielectric strength, and high current rating per 
unit volume. 

Available in ratings of .0075 to .034 microfarad (capaci- 
tance tolerance 5%), and for maximum rms wotking voltages 
of 2000 to 9000 volts. Write for Bulletin GEA-4365. 


| MIGHTY RESISTORS 
OF G-E MYCALEX 


_ Physically stronger than 
porcelain — except un- 
der compression — G-E 
mycalex has higher heat 
| and arc resistance than 
+ organic insulating mate- 
' rials; at elevated tem- 

* peratures its dielectric 
strength is also higher. It is compression-molded ‘into plates, 
rods, and strips that can be readily machined to finished 
shapes. Simple shapes are injection-molded directly, with or 
without metal inserts. 

Its low.loss at high frequencies makes G-E mycalex particu- 
larly valuable in uhf apparatus. Impervious to water, oil, and 
gas, G-E mycalex neither warps nor shrinks with age. Write 
for Bulletin GEA-4244. 


no TO TEACH 

——— ELECTRONICS QUICKLY 
| Where production workers 
; and foremen have a working 

_ knowledge of electronics, pro- 

~ duction steps up because there 
are fewer rejects, and less time 

_ is spent on repairs. Now you 
can teach them all the funda- 
mentals without the moninnmabal task of preparing such a” 
course. General Electric offers a talking slidefilm course to 
teach not only the fundamentals, but also principles of com- 


bining tubes and other components into electronic circuits. It is 
written for easy understanding by personnel lacking a tech- 
nical background. 

Twelve half-hour slidefilms with records, complete in a 
carrying case, make up the entire course. A meeting place, 
screen, and a sound slidefilm projector (35mm, 3312 rpm) are 
all you need. With the 12 slidefilms you get 25 sets of in- 
dividual lesson guides keyed to the film, and a manual contain- 
ing instructions for conducting the course. Write for details. 


FROM O TO 270 VOLTS 
AT A TWIST 
OF THE WRIST 

For jobs that need 

smooth, uninterrupted 

control of voltage and 

small amounts of power, 

the G-E variable-voltage auto- 

transformer is finding wide appli- 

cation. Maximum output voltage is 270 from a 230-volt power 
source; half that from 115-volt power supply. 

Output voltage is varied by moving a carbon brush around 

a band on the coil from which the tough insulation has been 

removed. Calibrations on the easy-to-read dial are widely 

spaced for easy selection of the output voltage. Strong 

mechanical construction, light weight, and small size make 

this G-E variable-voltage autotransformer ideal for bench 


or panel mounting. Ratings from 243 to 810 va. Write for 
Bulletin GEA-3635A. 


COILS FORM FASTER 
WHEN YOU USE FORMEX 


High-speed winding, bonding, and 
baking pose no problem with 
Formex magnet wire. Its abrasion 
resistant, polyvinyl-acetal insula- 
tion — a tough, flexible film — will 
turn sharp corners at high speed 
without cracking. Formex wire 
speeds up production, cuts down 
factory rejects and customer com- 
plaints. 

The dielectric strength of Formex magnet wire is high and 
stays high, during the entire life of your apparatus. For tighter- 
packed, lighter-weight, lower-cost coils, specify Formex mag- 
net wire, either regular or colored. It’s suitable for operation 
in ambient temperatures up to 105 C — also for jobs where 
moisture and solvent resistance are needed. Round Formex 
from 8 Awg to 40 Awg, ultra-fine from 41 Awg to 50 Awg, 
and rectangular in a full range of sizes. (Bulletin GEA-3911) 
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ONE MOTION 
CONTROLS MANY CIRCUITS 


For transfer and control switch- 
ing, simple or complex, there is 
a G-E (Type SB-1) ‘switch to do 
the job. These switches are rated 
600 volts, 20 amp continuous 
or 250 amp for 3 seconds. 
Standard models are available 
with as many as 16 twelve-posi- 
tion stages. Precision construction makes operation easy, even 
in special models which have as many as 40 stages. Cam- 
operated silver contacts are long-lived, proved by more than 
1,000,000 test operations without excessive wear. Stages are 
isolated by dielectric barriers. 

Wiring requires only a screwdriver, and ample space is 
allowed for easy connection. There are two types of locks, both 
of which permit locking in any position. The standard switches 
are dead-front, with all live parts protected by a removable 
cover. Write for Bulletin GEA-1913-D. — 


WHEN DELAY 
HAS A JOB TO DO 


This flux-decay, copper-jack- 
eted time-delay relay is spe- 
cially designed for application 
in aircraft where small size, re- 
liability, and light weight are 
of importance. ; 

A time delay of .35 sec is pro- 
vided. A variety of contract arrange- 
ments is available for handling up to 100 amps 
(inrush current) under the usual conditions of altitude, tem- 
perature, vibration, and humidity. Write for Bulletin GEA-3865. 


HOT 
et BUT NOT BOTHERED 


i 


MG Tm 


rely 
i 


.——-—. Wound on strong, heat-resistant Capacitors $ Sensitive control and time-de lay be 
: - bodies, G-E vitreous-enameled relays ¢ Limit switches ¢ Motors, dynamotors, — 
~ —— resistors are little affected by amplidynes ¢ Motor-generator sets ¢ co) 
Tr . sudden, extreme, temperature - magnets e Small panel instruments ¢ Formex* 
changes. From 10 to 180 watts, wees eeuivaal silishansiabiiaied eye eee 
Sheet rs they are available in most resist- lis — meer 
ance ratings. Resistance remains eSelsyns e Chokes ¢ also tubes, cry: 


practically constant, because of PO in ice materials, and many © 
the low temperature coefficient of the resistance wire. a 
Enamel, fused to a uniform, glassy surface over the wire pec ELECTRIC COMPANY, 
imbedded in it, forms a durable, water- and air-impervious. cdeseuan oe ton. 086 8010 
coating. A wide variety of open and closed styles, terminals, a 


Please send me 
taps, and mountings gives these resistors a broad field of ap- retraining halilialil 


gicalian i Gearon capearaten Vine et en CERI. 8 ee 
a ———————— GEA-191 : 
Ane —_—_—_—_____Details- on Electronics Course . 6 


COMPANY. So es a rl 
a SE eT 


ate STS 
CITY. 
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PERMANENT MAGNETS MAY DO IT BETTER! 


New Engineering Handbook on Permanent Magnets 


If you are considering any application of | permanent magnets; an outline of basic 
er a RB magnets to your productormanu- types, with associated air-gaps; material 
acturing processes, you are welcome, without characteristics; and information on their 


charge, to a copy of this new Manual. , engineering, designing and manufacture. It 
This is a 32-page, illustrated reference work a we a an charts, — and 
on magnets, prepared by the engineering and Ne Te ee 

research staff of the world’s largest producers. | Write today for your free copy of this Manual. 
It contains data on the functions of Consultation with our engineers is invited. 


+** THE INDIANA’STEEL /—~ PRODUCTS’ COMPANY « « « 


Copr. 1945, The Indiana Steel Products Co. 
6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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it’s the X-Dimension that Fires 
a Shell or Pleases Your Customers 


. 


* The X- Dimension. of a spring or | flight, observe the.action of 


te 


the’ ‘something” you can’t-see is - springs. Result — specifica- 
‘exactly what a self respecting tions were revised. This is - 
-spring- -containing post war prod- _ service far beyond order- tak- 
uct needs: The : Spring below, for ing, pricing, and deliv ery. It’s” 
‘example; was ‘one of a tiny pair . the X-Dimension of Hunter.” « © 
used to “arm” shell fuses in flight springs—the extra careinre- 
~ through centrifugal action. search and manufacture .... 
Springs made. to specifications. that about a spring which: hele 
worked in a dangerously. irregular “your prodicts operate. dependably 
- manner. Hunter’ built: laboratory’. ~~ and please customers: It’s more 
equipment to simulate shells ‘in than you bargained or-y-i springs. 


HUN 'TE RHR 


HUNTER PRESSED STEEL COMPANY 
Lansdale, Pennsyivania 


SPRINGS + METAL STAMPINGS « WIRE FORMS 
MECHANICAL AND ELECTRICAL ASSEMBLIES 


* NOW IT CAN BE TOLD 


Waterbury’s ¢echrical skill... the same skill that pro- 
duced intricate plastic parts for this secret weapon which 
affected the course of the war...is available to manu- 


facturers who use plastic parts and assemblies in 
their products. 


Highly intricate mold making and precision plastic mold- 
ing. by transfer, injection, and compsession is a 
specialty with Waterbury Companies. Let our complete 
engineering and design staff work with you on the 
production of your plastic parts. 


WATERBURY COMPANIES, INC. it sae Se uae 
Formerly Waterbury Button Co., Est. 1812 “edie: wees Hamens V4 Wk: 
WAY BOULEVARD WATERBURY, CONN. 
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WL-857B WL-895R WL-473 ‘%\ WL-678 
Mercury Vapor Used in firal stage ForF.M.,Stand- i P 15,000 volt . grid 
Rectifier for of 50 K.W. Broad- -™ ard Broadcast, || controlled Rectifier 
22kv opera- cast transmitters, = and R. F. Heat- for power supplies. 
tion. ing Applica- 

tions. 


ee 
t 


| 
| 
| 
| 


WL-891R 2331 

Forced Air Cool- a ult fe av ° y 
ed Tube for Radio agnetron for 
Transmitting and pulsed operation 


in Radar Equip- 
R. F. Heating auth. 


4 Applications. 


WL-417A 


Reflex Klystron for use as local 
oscillator in U. H. F. equipment. 


WL-532A 
Sparkgap for 
voltage protec- 
} tion and for T-R 
uses. 


WL-530 
1B24 


T-R tube for use 
between trans- 


Oscillator tube for generating 
high power at ultra high fre- 
quencies. 


mitter and re- 
ceiver in Ra- 
* dar Equip- 
ment. 
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88-108 me. band. - 


ieitble with these twaninalsners oil 
be complete associated equipment — 


will dele 1 sod 3 KW FM 


rs early in 1946...delivery 


i of the | 0 and 50 KW following shortly 


fter ... featuring the latest in 
circuits, tubes and technique 
tions ie the new 


from microphone to antenna — entire 


__ FM Broadcasting Systems... supplied 
by one experienced and dependable . 


decades a I ; di 
progress. 


Federal en: 


installation... and then stay with the job | 


until your station is in completely © . 
satisfactory operation. And Federal 
assumes full responsibility for the per- 
-formance of its equipment. 


- Call in Federal now... be among the 


first on the air with the finest in FM 
Broadcasting. 


Newark 1, N. J. 


ELECTRONIC INDUSTRIES @ January, 1946 


ie 


ae ae” a le! lll 


O. H. CALDWELL, EDITOR 
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480 LEXINGTON AVE., NEW YORK (17), N. Y.. 


TT TELUS TARE EELS STEMI: 


Communications Revolution 


In the older communications fields we are already 
witnessing an electronic revolution. Not only are tele- 
graph wires being replaced by high-frequency beams 
and messenger boys by photoelectric facsimile trans- 
mission, but the electronic art is making inroads into 
many manual methods in the business operation of 
telephone and telegraph systems. These new appli- 
cations include dialing equipment, automatic time- 
recording and bill-computing facilities, sorting of 
vouchers, etc. Electronic facilities will perform tomor- 
row many tasks in commercial telephony now under- 
taken by mechanical or hand means. 


New Tubes for Industry 


The situation in industrial-control tubes still has 
an element of weakness in that many of the com- 
ponents are of the familiar broadcast home-receiving 
type. Sooner or later there must be faced the issue 
that receiving-tube types are quite unsuited to indus- 
trial service. As soon as possible redesign programs 
will have to be instituted, bringing into existence 
more-reliable long-life tubes to improve performance 
at industrial specification points. 

A considerable interval must elapse before such a 
program can be undertaken, but the primary steps 
have been organized. 


Instruments for Process Control 


A promising field for electronic engineers is that of 
instrumentation—dealing with the design and use of 
control apparatus in all of the processes for produc- 
ing most of our raw materials of industry. The prob- 
lems of training specialists in this field of industrial 
process-control instruments are now coming up for 
attention. 

Several important differences exist between the in- 
strumentation and the radio fields. The latter is aided 
by an enthusiastic game—amateur radio that turns 
many features of the system into a hobby. There 
seems to be no similar incentive in the process indus- 


tries at present—although it is easy for anyone to 
assemble radio parts for a few dollars and try all sorts 
of interesting experiments—control and measuring de- 
vices that involve efficiency studies on home-heating 
systems, automatic control of lighting, pumps and 
other things. 


Factory Try-Outs 


Experiments are essential to instrumentation. But 
usually it is impossible for an instrumentation man 
to tinker with a factory process system in any way, 
since such experimentation would probably throw the 
whole plant into confusion. Nor can he easily and 
cheaply assemble air or hydraulic pressure sources, 
or retard instruments of various kinds, so that he can 
try out his ideas independently. 

This is one reason why electronic methods are con- 
sidered first in many places. A few small tubes may 
suffice for a simple test, which if successful will di- 
rectly drive other tubes of sufficient power to do the 
big job. It also accounts for the recent trend into 
electronic industrial methods for more complicated 
services, as shown by examples continually reported 
in these pages. 


TV Two-Up on Mm-Pix! 


On Navy Day in New York, television accomplished 
two feats which motion-pictures, after a generation 
of experience, cannot yet approach. 

1. A big dinner at the Waldorf was clearly pictured 
for the NBC television audience, using only the reg- 
ular hotel lighting, which was far too cm for the 
taking of any movies. 

2. A newsreel dropped from a blimp was ieions 
developed and the negative run through the television 
projector, without the delay necessary to print, de- 
velop and dry a positive. Yet the television audience 
saw a perfect positive by the simple expedient of 
electrically reversing the negative picture. And that’s 
something else Messrs. Pathe and Paramount can’t 
yet do—project blacks as whites at the flip of a 
switch. Next! 


In This Issue— 


STATISTICS OF THE RADIO-ELECTRONIC INDUSTRIES - =" > 


PAGE 63 


DIRECTORY OF RADIO-ELECTRONIC ASSOCIATIONS, CONSULTING ENGI. 2): 


NEERS, PATENT ATTORNEYS AND TESTING LABORATORIES 3 
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AUTOMATIC POSITIONINGK 


Autotune equipment used effectively for rapid readjustment 


@® An automatic positioner is a 
mechanism which is capable of re- 
peating preset conditions of its ele- 
ments at the will of an operator, 
but which is not dependent upon 
the operator for accuracy of reset. 
This article is restricted to those 
mechanisms with preset positions 
which can be adjusted readily. The 
number of such positions is limited 
only by practical design considera- 
tions. 

In order to understand the opera- 
tion of the various types of posi- 
tioners, it will be helpful to con- 
sider the fundamental components 
of these mechanisms and the vari- 
ous forms which they can take. 
The power source may be: 


a. Manual; b. Electrical; (1) Mo- 
tor; (2) Solenoid; c.-Mechanical. 


The positioned element (the part 
of the mechanism that is to be set 
in a desired manner and which 
drives the external driver element) 
can have movement that is: 


a. Continuous rotary; b. Limited 
rotary; c. Straight line. 


Fig. 1. Autotune head repeats preset position 
to high degree of precision in span of seconds 


The positioning elements may be: 

a. Mechanical; 1. Stop type; 2. De- 
tent type; 3. Collector type; b. 
Electrical. 

Most positioners may be classified 
according to the form these com- 
ponents take. Thus we can have a 
motox powered,-limited rotary, stop 
tybe “positioriér’*fCollins Autotune, 
Fig. 1), or a manual, limited rotary, 
coilector type positioner (cardioid 
type, Fig. 4). 


58 


By R. W. MAY and N. H. HALE 


Collins Radio Co., Cedar Rapids, la. 


The source of power used to drive 
any positioner is optional, and any 
of those mentioned can be used if 
the proper control means are used. 


STOP CAM 
‘ADJUSTABLY 
ATTACHED TO SHAFT) 


POSITIONED 
SHAFT 


STOP PAWL 


ea : a - mS 


Fig. 2. “Stop’’ positioner mechanism is funda- 
mentally accurate, simple, easily constructed 


DETENT wee 
a) 


DETENT PAWL 
SPRING 


POSITIONED 
SHAFT 
DETENT CAM 
ADJUSTABLY 
ATTACHED TO SHAFT) 


' Fig. 3. Detent type of mechanism is inherently 


very accurate, but not adapted to remote control 


The positioned element in a ro- 


tary positioner must have no lim- 


itations on rotation as it progresses 
in the same direction from one pre- 
set position to another. A vari- 
ometer or vgriable capacitor which 
can rotate continuously could be 
controlled by a rotary positioner. 

In the limited rotary positioner, 
the positioned element is.restricted 
in its movement to a definite angle 
of rotation. This type would be 
used, for example, if the positioned 
element controlled a variable ca- 
pacitor which had an allowable 
rotation of only 180°. 


of multi-frequency transmitters has industry applications 


Fig. 4, Cam type of position control operates 
by pushing plunger against cardioid-shaped cam 


Fig. 5. Modified cam type of position control 
operates with cam follower and plunger. action 


If the driven element requires 
straight line motion, a straight line 
type of positioner can be used. This 
type of positioner would be useful 
for permeability tuned circuits. 

Any combination of the positioned 
elements and positioning elements 
listed above can be used. For sim- 
plicity, the discussion of positioning 
elements will take into considera- 
tion only the use of rotary and lim- 
ited rotary positioned elements. 

The “stop” type of positioner 
mechanism is probably the simpkst, 
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ICONTROL 


a 


PUSH POSITIONED CAN : 
(ADJUSTABLY ATTACHED 
TO SHAFT) ~ 


a 


Fig. 6. Cam is carried on positioned shaft in 
another type of plunger action position control 


and takes the form of the familiar 
ratchet; Fig. 2. The elements re- 
quired for one preset position are 
shown. Each additional position will 
require a similar group of parts, 
usually assembled on the same 
shaft. 

The operation is as follows: The 
pawl corresponding to the desired 
position is lowered against the cam, 
and the cam is rotated until 
stopped by the pawl. This type of 
positioner is fundamentally very 


MECHANISMS 


accurate and is easily constructed. 

The detent type is similar to a 
switch detent mechanism except 
that the detent positions are inde- 
pendently adjustable. This type is 
shown in Fig. 3. Again, the elements 
illustrated represent only one of 
several allowable preset positions. 
The shaft is rotated until the de- 
sired pawl has engaged its detent 
cam. A disadvantage of this type 
of positioner is that it is impractical 
to have two preselected positions 
set close together because the de- 
tent latches might be in an un- 
stable condition. This positioner is 
inherently very accurate; however, 
it is not readily adapted for use 
with a remote control system. 

The collector type is unique in 
that it always moves the shortest 
distance to the selected position. 
This could also be accomplished 
with most other positioners, but 
would require complicated control 
systems. There are three important 
designs for collector type position- 
ers. First, there is the cam type, 
shown in Fig. 4. Only one group of 
elements is shown. Operation is 
accomplished by depressing the 
pushrod of the desired group of 
elements, causing the cam to rotate 


PUSH ROD WITH 
GEAR TEETH MESHING 
ORIVE GEARS 


MOTION 
_ (FREE ON SHAFT) 


2 GEARS - ONE ON EACH 
END OF ASSEMBLY 


FREE ON mu! 


TAKE UP ARMS 


until the rod rests in the depression 
of the cardioid. The disadvantage 
of this design is that rotation is 
limited to 180°, unless the positioned 
element may be allowed to progress 
always in one direction, in which 
case there is some danger of stop- 
ping one of the cams on dead 
center. 

Second is the modified cam type 
of positioner. The more common of 
the several modified cam types are 
shown in Fig. 5 and Fig. 6. The 
operation is similar to that of Fig. 
4. Secondary detent latches may be 
used to increase the accuracy. Ro- 
tation is limited to less than 360°. 

The third and most ingenious of 
the collector type positioners is 
shown in Fig. 7. Only one preset 
position is shown, but others may 
be added. It is built in two forms 
and is not limited to any definite 
angle of rotation. This mechanism 
is operated by the pushrod, which 
rotates the two gears in opposite 
directions. Each gear drives a lost- 
motion or take-up mechanism 
which may be composed of several 
washers with projecting ears, as 
shown in Fig. 7. One of the two 
lost-motion devices will drive the 
projection on the positioned ele- 


Fig. 7. Collector-type positioner is operated by pushrod, rotating two 
gears in opposite directions. Accuracy is limited by series of elements 
Fig. 8. Electrical positioner is easy to apply, does not afford high re- 
positioning accuracy. Remote control is simple but may tend to hunt 
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Fig. 9. Electrical control system of autotune utilizes seeking switch to 
find selector switch position; reversible motor and one-way ratchet used 


Fig. 11. (Right) Counter drum of multi-turn unit makes only one revolution 
during rotation of stop-ring shaft; number of stop-ring turns is preset 


ment until the second has no play 
left in it. The projection on the 
positioned element is then clamped 
between the two gear driven lost- 
motion trains, thus holding it in 
place. A variation of this type sub- 
stitutes a Geneva movement for 
the lost-motion mechanism. In re- 
mote control applications the push- 
rod usually is replaced by motor 
driven gears which are engaged or 
disengaged by solenoids. The ac- 
curacy of this positioning mechan- 
ism depends upon all elements of 
the mechanism acting in series, 
and because there are several ele- 
ments, extreme accuracy is difficult 
to obtain. 

This device has been used: for 
many years in applications not re- 
quiring high accuracy. It is easy 
to apply but involves control prob- 
lems, the worst of which is a tend- 
ency to hunt. Successful operation 
has been obtained with increased 
accuracy by using a secondary me- 
chanical detent action in combina- 
tion with a series of incremental 
clutches to eliminate hunting. 

Fig. 8 shows such a device repre- 
senting one preset position. The 
desired position is selected by a 
selector switch, and the motor is 
connected so that it drives the arm 
on the positioned shaft toward the 
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detent position between the two 
slip ring segments. The arm can 
stop only when the contact touches 
both segments simultaneously. A 
separate motor is required for each 
driven element. This positioner has 
the advantage of simple remote 
control, but it will not accommo- 
date high inertia loads, and would 
be unstable if two positions were 
set too close together. 

Although the possible uses of 
automatic positioners are extensive, 
it is likely that their application has 
been most thoroughly explored in 
the radio communication field. Here 
the need is for rapid and frequent 
retuning of all controls, and posi- 
tioners find ready application. Many 
military operations during the war 
depended for their radio communi- 
cation upon the ability of the equip- 
ment to shift frequencies rapidly 
and accurately between transmis- 


sions. 
o 


Limited rotary positioner 


The remainder of this paper will 
be limited to a discussion of one 
type of remote controlled positioner 
which has been widely used in 
radio equipment. In such equip- 
ment, it is frequently necessary to 
position several different shafts in- 


dependently to preselected posi- 
tions, since it is not always possible 
to gang all tuned circuits under a 
single control. Space is frequently 
at a premium, particularly in air- 
craft applications, and it is desir- 
able to use only one source of mo- 
tive power and one control system 
for all of the driven elements in an 
entire equipment. 

Certain applications such as fre- 
quency control circuits require a 
high order of reset accuracy. Others, 
such as band switches and broadly 
tuned circuits, do not require such 
precision.. For flexibility of applica- 
tion it is desirable to use a single 
type of positioner for all purposes, 
with resulting savings in develop- 
ment and manufacturing costs and 
simplification of maintenance. 

A limited rotary positioner meets 
these requirements because: 

1. More different types of posi- 
tioned elements can be driven 
by a limited rotary positioner 
than by any other kind. 

(a) Any continuously rotat- 
able device may be driven 
by a limited rotary posi- 
tioner. 

(b) Straight line motion can 
be obtained, if needed, by 
use of lead screw, rack and 
pinion, or similar device. 
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2. A limited rotary positioner is 
capable of sufficient precision for 
all applications, but is not too 
complicated or expensive for use 
in circuits requiring less accur- 
acy. 

3. With electrical drive, a limited 
rotary positioner is easily ar- 
ranged for remote control. 

4. A limited rotary positioner is 
relatively easy to design and 
manufacture. 

The most convenient motive 
power for such a positioner is an 
electric motor. In some specific 
cases solenoids and ratchet stepping 
motors have been used; however, 
they are generally very inefficient. 
Hydraulic power offers some inter- 
esting possibilities, particularly in 
the case of very large applications. 


- Control systems 


The problem of control for the 
mechanical positioner is related to 
the question of motive power and 
worthy of somewhat detailed com- 
ment. There are two separate and 
distinct phases in the operation of 
a positioner. First, it must be ca- 
pable of setting a shaft to a pre- 
determined position, and must be 
able to repeat the operation time 
after time with the required order 
of accuracy. Second, since there are 
several preset positions, the mech- 
anism must be able to select any 
one of those positions. The control 
system must tell it which of the 
several positions to select, and must 
assist it in doing so. . 

The accuracy required of the con- 
trol system is not as high as that 
required of the positioner itself, be- 
cause the control system merely 
tells the positioner which position 
is to be set up. If 10 positions are 
available, an accuracy somewhat 
better than 1 part in 10 is usually 
satisfactory. 

There are three general methods 
of remote channel selection. 


1. Mechanical. This requires a flex- 
ible shaft or a push-pull choke 
wire, or perhaps a cable and 
pulley, or shafts and bellcrank 

_ levers. 


2. Hydraulic or pneumatic. This 
requires tube or piping and fluid. 


3. Electrical. This requires only 
wires connected to the remote 
point. 


_The mechanical type of remote 
control would be the most straight- 
forward method. A flexible shaft is 
a very practical, rather simple in- 
stallation for short distances. How- 
ever, it is not very often used due 
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to its lack of versatility. Hydraulic 
or pneumatic controls are merely 
mentioned here as possibilities. The 


electrical method is probably the ~ 


most adaptable for radio equipment 
and is used in the positioners de- 
scribed here. 

The simplest way to apply this 
method would appear to be by the 
use of solenoids to operate the pawls 
corresponding to the desired chan- 
nels. Solenoids have disadvantages, 
however, in that they are bulky and 
inefficient, and that each posi- 
tioner would require as many solen- 
oids as there are positions avail- 
able. A practical type of electrical 


the switch is left in the desired 
position. The motor is stopped by 
limit switches. 

The important factors in this 
control system are the speeds: with 
which the control relay releases 
and the motor reverses. The relay 
is usually the slower of the two.. It 
is necessary that the motor come 
to a halt in its original direction of 
rotation before the seeking switch 
is driven past the selected position 
and closes the relay circuit again. 
This relationship defines the maxi- 
*mum operating speed of the system. 

The Collins Autotune system is a 
combination of the limited rotary 
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Fig. 10. 


Position presetting of stop-rings may be done without disturbing positions of 


adjacent rings, since flexible washérs between rings can move axially but cannot turn on shaft 


control system and the one which is 
used in the Autotune is that in 
which the pawls are selected by 
means of a rotating cam on the 
same shaft as a motor-driven 
“seeking” switch. The seeking 
switch selects a position corres- 
ponding to the position set man- 


ually on a “selector” switch. . 


Hunting is eliminated by making 
use of the reversal characteristic 
of the electric motor and a one-way 
ratchet drive for the seeking switch. 


The mechanism works as follows 
(see Fig. 9): The selector switch 
(which may be any distance from 
the positioning mechanism) is 
turned to a desired preset position. 
This energizes the motor control re- 
lay which starts the motor in the 
direction of the arrow. The motor 
drives the seeking switch through 
a one-way ratchet, and when this 
switch finds the’selected position, 
the motor control relay is de- 


energized, reversing the motor. Be-. 


cause of the one-way ratchet drive, 


Fig. 12. Torque limiting clutch of de-energiz- 
ing type protects all components from overload 


Fig. 13. Autotune found extensive use during war 
to tune small transmitters of type shown below 
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Fig. 16. Relation between torque and coefficient 
of friction in de-energizing type of torque 
clutch 
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Fig. 14. Large, heavy-duty ground station transmitters may also be remotely tuned to preset fre- 
quencies with aid of singleturn and multiturn autotune heads. Tuning becomes unskilled operation 


Fig. 15. Earlier model of aircraft transmitter, using outotune system. Driven devices are switches, 
capacitors, variometers, and a permeability-tuned oscillator. 


Slug is moved on rotating screw 


stop type of positioner and the con- 3 


trol system described above. The 
motor used in the control system is 
also used to drive the positioner, 
through a torque limiting clutch. 
The pawls are controlled by cams 
which are driven from the same 
shaft that drives the seeking 
switch. The cams are positioned in 
the same manner as is the seeking 


‘switch, and are synchronized with 


it. Only the pawl which corre. 
sponds to the seeking switch posi- 
tion is operative. The other pawls 
are lifted to clear their stop rings. 
A limit switch mechanism is added 
to the electrical circuit to insure 
that the positioned shaft will be 
turned far enough in each direc- 
tion. 


Autotune sequence 

The operation of the Autotune 
system is as follows (see Fig. 9): 
1. The selector switch (which may 

be at a remote point) is man- 

ually turned to a position corres- 
ponding to the desired preset po- 
sition of the positioned shaft. 

2. The motor starts turning the 
mechanism in the direction of 
the arrows, and by means of the 

_ratchets drives the seeking 

switch and cam drum. The clutch 

~turns the positioned shaft to- 
ward the home or reference end 
of its travel. 

3. The shaft comes to rest against 
the home stop. The clutch then 
slips, allowing the motor to con- 
tinue running. 

4. The limit switch is operated, al- 
lowing the motor to reverse as 
soon as the seeking switch finds 
the selected position. 

5. The seeking switch finds the se- 
lected position and releases the 
relay reversing the motor. The 
cam drum and the _ seeking 
switch remain stationary. The 
controls are now set and the 
proper pawl is in position. 

6. The shaft turns until the se- 
lected pawl engages its corres- 
ponding stop ring on the shaft. 
The positioning is now complete. 
The clutch slips as the motor 
continues to run. . 

7. The other limit switch operates 
and steps the motor ending the 
cycle. 

The desired number of preset po- 
sitions or channels dictates, the 
number of pawl-stop ring-cam 
combinations used. These compon- 
ents (enclosed by dotted lines in 
Fig..9) are all that must be re- 
peated for each preset position. 
They are located side by side on the 
same shafts, with spacers between 
them. 

When more than one positioned 
shaft is required, the clutch, pawls, 
stop rings, cams, and ratchet are 
repeated for each shaft. This com- 
bination is called an Autotune head. 
All electrical components exclusive 
of the motor and perhaps the relay 
are usually collected together in a 
control unit. Only one control unit 
and one motor need be used re- 


(Continued on page 152) 
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1946 RADIO STATISTICS 


ls 
s. 
: Radio-electronic output and complete home set census. 
" How production and use compare during past 24 years 


Presented herewith are essential 
e statistics of the broadcasting and 
e allied electronic industries for the 
: past 24 years. The compilation 
y maintains the continuity of the 
; publication of such vital data which 
, was originated many years ago by 
‘ the present publishers of “Elec- 


tronic Industries” through the com- 
pilation of annual statistics and 
their appearance in the January is- 
sues of “Radio Retailing” and “Ra- 
dio Today.” 


sent to show the manner in which 
the radio industry changed over 
night from one of the greatest 
peacé activities to one of the great- 
est war activities and the already 
rapidly apparent reconversion back 
to production for peace-time civil- 
ian uses. 


Current statistics are interesting 
by reason of the picture they pre- 


THE RADIO-ELECTRONIC INDUSTRY 
Data Covers Year Ended December 31, 1945 
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Total Annual Average Number Annual 

Investment Gross Revenue of Employes Payroll 
Radio manufacturers (1200) $ 350,000,000 $3,000,000,000 350,000 $750,000,000 
Radio distributors, dealers, etc. 280,000,000 200,000,000 100,000 150,000,000 
Broadcasting stations (965) including talent costs 90,000,000 300,000,000 #20,000 55,000,000 
Commercial communication stations | pegmatite See TI 15,000 7,000,000 
: Listeners’ sets in use (56,000,000) 3,500,000,000 +350,000,000 


Note: Manufacturers’ gross revenue was almost entirely for Army-Navy radio-electronic production, which reached a peak rate of $4,623,000,000 
per annum in the early part of 1945. 


*Regular staff—not including part-time employes, artists, etc., who number at least 25,000 more. 
tAnnual operating expense for listeners’ sets, for tube replacements, electricity, servicing, etc. 


ANNUAL BILL OF U. S. FOR RADIO, 1945 
CIVILIAN RADIO SETS IN USE IN 


Sales of time by broadcasters, 1945 $250,000,000 
Talent costs 50,000,000 UNITED STATES 
Electricity, batteries, etc., to operate 56,000,000 receivers 195,000,000 January 1, 1946 
500,000 home receivers, at retail value * 20,000,000 United States homes with radios 34,000,000 
30,000,000 replacement tubes......................ccscssssesseereenssnne - _ 35,000,000 Secondary sets in above homes..................s:cssesssssssssseenessese 12,000,000 
Radio parts, supplies, etc. 70,000,000 Sets in business places, institutes, etc. ............... 4,000,000 
Phonograph records, 170,000,000..200...............ccceccceeeceseeees 85,000,000 Auto radios 6,000,000 
Radio-set repairs, servicing................ccccssccceessereeees 60,000,000 oe 
ee ee TOTAL sets in United States......................cccccseee 56,000,000 
PMI” A cradcest cdc wncccactaeoiuccdamedeueteieasideskanax aaecasndesy $765,000,000 
PRODUCTION OF CIVILIAN RADIO EQUIPMENT — 1922 TO 1945 
' Total Total Radio At 
ivili Total Civilian Tubes Automobile Sets Auto Sets | Homes with 
bg Fo mg Misctaatieed Manufactured “ cedenone in Use Radio Sets 7 Ms _ — 
Number Value Number Value Number Value Value Number Number Number 
1922 100,000 $ 5,000,000 1,000,000 $ 6,000,000 $60,000,000 |  ..........005+- 260,000 400,000; 1922 
1923 550,000 30,000,000 4,500,000 DNR  onciccdcsscsnteie: <<) <anamanacjenlnks BEE DOG. OUP  coiccseccccenss 1,000,000} 1,100,000} 1923 
1924 | 1,500,000 100,000,000 12,000,000 MUMIIITET Scsecnaiictiocse:” ~~ ssidedacatcuded 358,000,0004_ ...........000+. 2,500,000| 3,000,000) 1924 
1925 | 2,000,000 165,000,000 20,000,000 ME III io cnscciiesecocee sfceseuedenectons 430,000,000 | .............-- 3,500,000| 4,000,000; 1925 
1926 1,750,000 200,000,000 30,000,000 OE so ceteisgevccace” 0 pruapedtaabbiess 506,000,000 | ........se00++- 5,000,000; 5,700,000; 1926 
1927 1,350,000 168,000,000 41,200,000 STOOL. cnncsecscsscesse ee ee | Entre 6,500,000/ 7,000,000| 1927 
1928 | 3,281,000 400,000,000 SO 2OG G00: VIO BIO DOG .ccnccccsnececes. <5: etsaigeasea 690,550,000 |  .........000080 7,500,000} 8,500,000|. 1928 
1929 | 4,428,000 600,000,000 69,000,000 172,500,000 842,548,000 | ........cceeeee 9,000,000 | 10,500,000} 1929 
1930 | 3,827,800 300,000,000 52,000,000 119,600,000 34,000 $ 3,000,000; 496,432.000/| ................ 12,048,762 | 13,000,000; 1930 
1931 3,420,000 225,000,000 53,000,000 69,550,000 108,000 5,940,000 300,000,000 100,000 | 14,000,000 | 15,000,000| 1931 
1932 | 3,000,000 140,000,000 44,300,000 48,730,000 143,000 7,150,000} 200,000,000 250,000 | 16,809,562 | 18,000,000} 1932 
1933 | 3,806,000 180,500,000 59,000,000 49,000,000 724,000 28,598,000; 300,000,000 500,000 | 20,402,369 | 22,000,000; 1933 
1934 | 4,084,000 214,500,000 58,000,000 36,600,000 780,000 28,000,000} 350,000,000| 1,250,000 | 21,456,000 | 26,000,000; 1934 
1935 | 6,026,800 330,192,480 71,000,000 50,000,000| 1,125,000 54,562,500; 370,000,000} 2,000,000 | 22,869,000 | 30,500,000; 1935 
1936 | 8,248,000 450,000,000 98,000,000 69,000,000; 1,412,000 69,188,000; 500,000,000; 3,500,000 | 24,600,000 | 33,000,000; 1936 
1937 | 8,064,780 450,000,000 91,000,000 85,000,000} 1,750,000 87,500,000| 537,000,000| 5,000,000 | 26,666,500 | 37,600,000; 1937 
1938 | 6,000,000 210,000,000 75,000,000 93,000,000 800,000 32,000,000} 350,000,000| 6,000,000 | 28,000,000 | 40,800,000; 1938 
1939 {10,500,000 354,000,000 91,000,000 114,000,000/ 1,200,000 48,000,000} 375,000,000; 6,500,000 | 28,700,000 | 45,300,000; 1939 
1940 |11,800,000 450,000,000} 115,000,000 115,000,000; 1,700,000 60,000,000} 584,000,000; 7,500,000 | 29,200,000 | 51,000,000; 1940 
1941 |13,000,000 460,000,000} 130,000,000 143,000,000; 2,000,000 70,000,000} 610,000,000/ 8,750,000 | 29,700,000 | 56,000,000 | 1941 
1942 | 4,400,000 154,000,000 87,700,000 94,000,000 350,000 12,250,000| 360,000,000} 9,000,000 | 30,800,000 | 59,340,000 | 1942 
1943 17,000,000 19,000,000 75,000,000 | 8,000,000 | 32,000,000 | 58,000,000; 1943 
1944 22,000,000 25,000,000 85,000,000| 7,000,000 | 33,000,000 | 57,000,000| 1944 
1945 500.000 20,000,000 30,000,000 35,000,000 105,000,000; 6,000,000 | 34,000,000 | 56,000,000 | 1945 


Figures for sets include vaiue of tubes in receivers. 
figures are at retail values. 
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In normal years replacement tubes have run 25% to 40% of total tube production. 
(Statistics Copyrighted by Caldwell-Clements, Inc.) 
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ULTRASONIC VIBRATIONS 


® A large field of application has 
been uncovered by developments 
during the last few years using 
ultrasonic vibrations. Several differ- 
ent principles have become useful 
in this work. In some places the 
attenuation of sound waves has 
been utilized where the losses over 
a certain travelled distance in nor- 
mal material is compared with that 
found for the material under in- 
vestigation. In other applications 
the echo time to the opposite sur- 
face of the media or to a fissure or 
obstruction is encountered. Sound 


travels at a fairly predictable rate. 


in such media so that the echo time 
for travel to and from a reflecting 
surface in that media can be read- 
ily analyzed. This application has 
been used with good success from 
distances of many miles, exempli- 
fied by the sonar detection of sub- 
- marines, to a matter of a few thou- 
sandths of an inch in the location 
of the net of a discontinuity in me- 
tallic. sheets or in place of other 
materials. In still other tests the 
travel time of ultrasonic waves 
through the media is a good indica- 
tion of some of the properties of 
the material. All of these methods 
offer much promise in the field of 
nondestructive industrial testing. 
An application of the first 
method mentioned involving the 
measurement of attenuation char- 
acteristics found in the transmis- 
sion of ultrasonic waves through 


Fig. 3—A Brush 6-channel magnetic direct inking oscillograph showing 
Penmotors in position. These units give full scale deflection on 15 volts 


’ Fig. 5—These curves show the energ 


Process provides method of detecting flaws and discon. 
tinuities in wide variety of metals and extruded products 


sheet material has been disclosed 
by the Brush Development Com- 
pany. This equipment, called the 
“Hypersonic” analyzer, was pri- 
marily developed for the inspection 
of voids, flaws or the inclusion of 
foreign material in the powder 
sticks used in rocket projectiles. 
The process: has, however, proven of 
value in the inspection of flaws and 
discontinuity in many products and 
in various industrial fields. 

The method is one whereby a 
sound generator sends a beam 
through a specimen. The specimen, 


ratio for 
various thicknesses of steel peices in water 
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depending on its properties, modi- 
fies the beam and the resulting 
energy pattern is picked up on the 
side opposite the generator by 
means of a microphone. By select- 
ing a critical set of transmission 
frequencies and electro-acoustic de- 
signs of the terminal equipment the 
resultant beams through the ma- 
terial can be highly attenuated by 
particular types of flaws in any 
material having a constant cross- 
section, such as those obtained by 
means of rolling and extruding. The 
material is examined continuously 
as it traverses between the gen- 
erator and its associated pickup. 

The three essential parts of a 
hypersonic analyzer are, one or 
more piezoelectric crystal trans- 
mitters, with associated source of 
high frequency oscillations, the 
same number of piezoeleetric crys- 
tal receivers with amplifier systems, 
operating into signalling or mark- 
ing devices. 

A transmitter and receiver unit 
are usually identical in coristruc- 
tion. A typical form is shown in 
Fig. 1. The transmitter produces 
ultrasonic waves through the ma- 
terial which are picked up by the 
receiver. A constant transmission 
loss is encountered until flaws, de- 
fects or a definite change in density 
come along as the material passes 
by. i 

Fig. 2 shows the associated oscil- 
lator and amplifier equipment. A 


Fig. 4—Shows a test tank where position of the transmitter and re- 
ceiver pair is controlled over and under the specimen by screws 
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REVEAL HIDDEN FLAWS 


group of crystal driven pen oscil- 
lographs as in Fig. 3 are used. A 
given pair of units will “watch” a 
strip of material from a fraction of 
an inch wide to several inches, de- 
pending on the desired minimum 
size of the flaws whose positions 
must be exposed. A number of 
separate channels are, therefore, 
provided to cover wide strip stock. 
In these figures a six channel unit 
is depicted. A test tank setup is 
seen, showing two crystal units in 
place whose position in both co- 
ordinates can be moved by lead 
screws connected to hand wheels. 


Changes from its normal homo- 
geneous condition, or flaws, will 
change the energy level in the mi- 
crophone. This in turn operates a 
relay which either marks or rejects 
the flaw or section of material. The 
frequency of operation normally 
lies in the region between 50 and 
1000 ke per sec. 


Generally speaking, the use of a 
liquid such as water as the trans- 
mitting medium is desirable in hy- 
personic inspection. The reason for 
this is that fluids such as water and 
oil give better impedance matching 
between each piezoelectric unit and 
the material under inspection than 
an air to metal junction does. How- 
ever, in certain instances air or 
other gases make a satisfactory 
transmitting medium. The choice of 
medium depends upon the particu- 
lar material being examined and 
also the physical possibility of ex- 
posure of the material to the 
medium. 

The hypersonic method detects 
flaws associated with two physical 


properties of the material: an ap-— 


parent change in density and/or an 


Fig. 6—A typical application is an automatic scanner set up 


for continuous inspection of strip material 
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Fig. 2—A six panel “Hypersonic” analyzer 
control panel 


apparent change in the modulus of 
elasticity. Since a single reading 
or relay operation is obtained, the 
method does not distinguish as to 
which property is changed but in- 
dicates that either one or both have 
changed. Since the hypersonic 
method is sensitive to the changes 
in modulus of elasticity an advan- 
tage over x-ray is found when it is 
necessary to search for the type of 
flaws which are thin slits or cracks 


used both to g 


Fig. 1—A crystal vibrator in its water-proof housing. 
te the vibrati 


in the material, where the change 
in total mass is negligible. At the 
separation junction the effective 
modulus is obviously small and the 
sonic method, will give sensitivity 
detections of this type where the 
thickness of the slit or crack is as 
small as 0.001 in. 

Separations in tires are another 
example of this type of flaw. The 
rubber jacket blisters away from 
the cotton fabric and a thin air 
packet lies in between. Poor joints 
which occur in processes like cycle- 
welding are detectable by hyper- 
sonic sound beams. 

When a beam of sound energy is 
directed through a sheet of steel 
immersed in water, the ratio of en- 
ergy in the water on the micro- 
phone side of the beam to the 
energy on the generator side of the 
beam is.: ; 


4 RiRe 


W: 4 RiRe + (Ri—R2)? sin?Kl 


where 


Wn = Energy on the microphone 
side 


W, = Energy on the generator side 


Ri = VEir1 where E; is the modulus 
of the water and r; is 
the density of water 


' Re = VEore where Ee is the modulus 


of the steel (omitting 
sheer modes) and fe 
i the density of steel 
us 


K = —— where A is the wavelength 
i of the sound in the steel 


1 =the thickness of the steel sheet 


Two cases will be examined; 
namely, the transmission from 
water to steel to water, and steel to 
air to steel. In Fig. 5 the ratio of 


o--— 


(Continued on page 164) 


identical units are 


and to pick up the vibration transmitted 


THEORY 


@® To the prewar engineering fra- 
ternity, tubes whose overall space 
requirements are no more than 13 
in. square, capable of putting out 
power pulses of 500 kw or more at 
wavelengths of 10 centimeters would 
have been considered dreams of the 
superman school of writers. 

However, such tubes actually are 
in use in large quantities for radar 
sets. In fact, at longer wavelengths, 
even larger tubes up to 8,000 kw 
have been developed. Of course it 
must be realized that the duty cycle 
is quite short, the tubes being turned 
on for only one microsecond in a 
1,000 microsecond time interval. The 
tubes therefore are cooling off most 
of the time, and their average power 
output is 1/1000 of their peak pulse 
power. 

Briefly, the cavity magnetron con- 
sists of an indirectly heated cathode 
sleeve placed in the center of an 
even number of radially disposed 
cavities in a copper block (Fig. 1). 
A high negative voltage is applied 
to the cathode, the cavity copper 
block (anode) being kept at ground 
potential. The cathode is heated 


OF MAGNETRON 


By H. GREGORY SHEA 


Associate Editor, Electronic Industries 


The action of the magnetron can be compared crudely 
to that of a synchronous generator with an electron rotor 


by a filament and emits electrons 
which are attracted to the anode. 
At the same time, a constant mag- 
netic field is applied along the axis 
of the cathode sleeve. This causes 
the electrons to follow a curved 
path in going from the cathode to 
the anode. If the magnetic field is 
strong enough, the electrons will 
not reach the anode: but will curl 
right back to the cathode. Fig. 2 
shows this condition. The lower 
figure is a developed view of the 
magnetron shown as though it were 
cut apart radially and flattened 
out. This view will be used through- 
out the following discussion: 
Assume that there exists in the 


Fig. 1. Cut-away of an eight cavity magnetron 


cavities shown in Fig. 3(a) a high 
frequency electromagnetic field 
whose electric component at some 
instant is distributed as shown in 
the first cavity, being strongest at 
the lower edge where the potential 
is high and dying away to zero at 
the back of the cavity where the 
current density is high and the 
voltage zero. Let there be a cloud 
of electrons moving in a curved 
path from the cathode surface as 
shown. It may be seen that the 
electric field in the direction shown 
will slow down the electrons since 
it exerts a force on them equal to 
the product of the field E and the 
electron charge e. Since the elec- 
trons have been slowed down, they 
have given up some of their kinetic 
energy. This energy has gone to 
strengthen the rf field. 

Another way of looking at this 
process is to remember that under 
the influence of an electric field, 
electrons, in a vacuum, will be ac- 
celerated by the force of the field, 
thereby acquiring energy from the 
field. If instead of being accelerated 
they have a motion to begin with 


Tunable types of cavity magnetrons produced by Bell Telephone Laboratories. As more microwave frequencies were used the fixed frequency tubes 


types became too numerous. 
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The tuning through the vacuum seal of the tube is by a capacity ring or “crown of thorns,” diaphragm actuated 
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TUBES AND THEIR USES 


rang 


t=7 
PATH OF ELECTRONS 

W Ut: 
Fig. 3. Electrons crossing in front of the 
cavity mouths are retarded by opposing fields 


and are decelerated by another and 
reverse electric field, they would 
lose energy to it. 

Now if the velocity of the elec- 
trons, and the period of oscillation 
of the field in the cavity and the 
distance from one cavity to the 
adjacent one are such that after the 
electrons have passed cavity num- 
ber 1 where they lose energy, they 
arrive at cavity number 2 just when 
the field has reversed from positive 
to negative, they will meet the same 
conditions at this second cavity as 
they met a moment earlier at the 
first. They will meet a field which 
will retard them further and to 
which they give up some more of 
their energy. This is shown in Fig. 
3 where they reach the first cavity 
at (a) and the second % wave- 
length later at (b). Obviously not 
all electrons are in proper phase 
position to follow this path, but 
there is fortunately a bunching ef- 
fect due to the field curvature. 

The result of this process is that 
the electrons describe a path some- 
what as shown in Fig. 4 losing 
energy as each cavity is passed. By 
this means the cavities are all set 
into oscillation. 

For this process to take place 
there must, of course, be an even 
number of cavities. When oscilla- 
tions are set up so that each cavity 
is 180° out of phase with its neigh- 
bors, the oscillation is taking place 
in what is known as the mode. 
Oscillations also can take place 
when the phase difference between 
adjacent cavities is some other 
number of degrees and there is any 
number of cavities, odd or even. In 
fact, if N is the number of cavities, 
oscillations can take place when the 
cavities are at phase angles equal to 
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- in this fundamental mode. 


2rn/N, where n-is called the mode 
number and may be any integer, 
positive or negative, equal to or 
smaller than N/2. While greater 
numbers are possible, the modes 
naturally begin repeating at 180°. 

The glass tube which surrounds 
the heater and cathode leads, in- 
sulating them from the metal parts, 
is called a boot. At its outer end it 
sometimes terminates in a corona 
shield, particularly in high voltage 
tubes. 

The tube is set into oscillation by 
the application of a dc pulse to the 
cathode sleeve. The rise and decay 
times of these pulses must be short, 
as otherwise the tube would operate 
too long and the cathode would 
burn up as in operation there is 
much back bombardment by the 
electrons returned to the cathode. 

In the exploded view of tube 2348, 
the output is taken off by means 
of a small loop placed in the right 
hand cavity so that the magnetic 
portion of the resonant electromag- 
netic field in the cavity passes 
through the loop. In this way a 
current is induced in the loop. The 
case and cylindrical tube fitting 
over the glass output tube at the 
right of the magnetron form the 
outer portion of a coaxial line, and 
the wire inside the glass tube is 
connected to the output loop in the 
cavity and forms the central coaxial 
conductor. This conductor lies across 
the open end of the rectangular 
wave guide shown in the middle of 
the photo. This is the region of 
greatest electric field strength for 
transverse electric 0, 1 waves in the 
guide and thus the latter is excited 
The 


Fig. 2. The path of the electrons curled by 
the magnetic field going into the page is 
shown at (a), while (b) is a split open view 
of magnetron 


ELECTRON PATHS 
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Fig. 4. Simplified version of the path of an 


electron as it passes successively by the anode 
cavities, losing energy at each cavity mouth 


short cylinder at the right of the 
rectangular wave guide connection 
flange is made the correct length 
to match the output to the wave 
guide. The glass enclosures, of 
course, are to maintain vacuym. 

One of the principal troubles en- 
countered in the design of mag- 
netrons is in maintaining mode sta- 
bility. This leads to an investiga- 
tion of the relation of mode num- 
bers to wavelength, and such a re- 
lation can be obtained fairly easily 
to a good degree of approximation. 

Each of the resonant cavities may 
be represented by an impedance Z, 
as shown in Fig. 5, while the anode 
to cathode space between the cavi- 
ties—mainly a capacity—can be 
represented by an impedance Zp». 
The result of such an equivalent 
circuit is the well-known transmis- 
sion line with lumped impedances. 

It can be shown that the currents 
in any mesh K of this circuit are 
related to the currents in a refer- 
ence mesh by the equations 


Fa? Jeil'k (1) 


Jy = delle (2) 

r= teil ay (3) 

Taking currents around a mesh 

ZgeFF1ez el y-z, 4 = 0 (4) 

J see (5) 
Z,-Z,edF 


Substituting (3) in (5), one obtains 


one ee 5 
1 = JI’ yca ; (6) 
Z,-Z,e/ 


be Pyz r= eiP ez edP ory 


Z,(e~JT_aeeJTy = Zz, (8) 
z (9) 

| -cos [= -—& ? 
22, 
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Type 2J39 package magnetron above. This tube is capa- 
ble of delivering 12.5 kw of peak power under pulsed 
conditions. It has a fixed frequency within the range 
3267-3333 mc and normaly has a cathode input of 5.4 
kv and 5 a. It weighs 1 Ib. 15 oz. including the integral 
magnet, At left, exploded view of type 2348 strapped 
3 cm magnetron. At the top is the glass boot, or insu- 
lator for the high voltage cathode leads to which the 
dc pulses are applied. Below that is the mounting flange. 
Then comes the cathode lead glass-to-kovar seal, and 
then the main body of the magnetron with the large heat 
radiating fin. The 12 small cavities may be seen. The 
cathode is in the center, with its leads directed upwards. 
The two circles around the cathode are the straps which 
connect alternate cavity barriers together thereby increas- 
ing the cavity mouth capacitance, These account for the 
small dimensions of the cavity. The output glass-to-kovar 
seal tube is shown protruding horizontally to the right, 
while the metal tube shown above fits over it and has 
the rectangular wave guide opening, and flange 


Now since there are N cavities or 
sections in this simulated transmis- 
sion line, after which one returns 
to the starting point, the exponent 


gamma can be equated to Z "Toc" (12) i (16) 


and n can be equal to any 
integral value from 0, #1, 
+2 to + . 


2Ttn 
ae (10) 


By substitution and algebraic 
N 


Cer 
manipulation, the value Z,/Z, 


a 


where n is the mode number men- 
tioned earlier. 

As an approximation, the gap at 
the mouth of the cavity where the 
electric field is strong can be rep- 
resented by a capacity C, and the 
rear where the field is zero, but a 
current circulates, can be shown by 
an inductance L, the two in parallel 
being equivalent to Z,. On the 
other hand Z, can be closely repre- 
sented by a capacity C*. Then the 
impedances are s 


Fig. 6. Plot of wavelength vs. mode number 


found in (9) results in 


2 | FE efi 
W (Lc ———— 
2 2tn 
|-Cos-—— 
N 


if we then fet 


at en 2 

Dividing by (2nc)and finding 
the reciprocal of both Sides, 
or the wave length, 


(15) 


cx 
V2 2 ( oe | 
2C 2itn 
Os 


A plot then of the wavelength vs. 
the mode number can be made as 
shown in Fig. 6. 

It can be seen from this that the 
wavelength changes very little for 
the last few modes before the pi 
mode and it is in this region that 
instability can occur. Furthermore, 


N 
since all mode numbers except — 
2 


can be either positive or negative, 
the tube tends to oscillate in two 
modes simultaneously with the pro- 
duction of standing waves. Poor 
efficiency results. 


Fig. 5. The cavities are the impedances Z, 
and the anode to cathode capacities are Z,, 


1, 
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As stated previously, the opera- 
tion of the magnetron depends on 
field strength and applied voltage. 
Other parameters are also of great 
importance, and an equation has 
been developed by Hartree to re- 
late these factors. This is stated in 
dimensionless quantities as 


V 2H 
—=—— | (13) 
Vo Hy 
where 
D 2 
Vi *2.5x 103( a k.v. (19) 
n 
i 21,400 nial 
= ————- ga uS S 
* (1—s2ymar © 
Dc 
<a (20a ) 
Da 
De = Cathode diameter (20b) 
Da = Anode diameter (20c ) 


This means that certain physical 
dimensions, frequency and mode 
number will determine a voltage 
and field V. and H.. Any change 
in field to a new value H will re- 
quire a corresponding voltage 
change to V in order that frequency 
and mode may be maintained. The 
results of this equation may be 
plotted on a curve of voltage vs. 
field intensity for constant wave- 
length as shown in Fig. 7. 


From this it is apparent that the ° 
tube should operate in the mode. 


determined by the applied voltage. 
In general, best operation takes 
place in the pi mode. It is found 
however, that for instance in the 
2J21 tube with 12 cavities, the pi 
mode is 6 but the best operation is 
obtained with mode 9. 

The reason for this is that the 
field between the anode and cathode 
is not continuous around the cir- 
cumference of the cathode, but oc- 
curs in steps with gaps at the cavity 
mouths. And since the shape of the 
field is that of a square wave whose 
step intensity varies when there are 
less than 180° between adjacent 
cavities, the Fourier analysis of this 
*step field will show an infinite 
number of side waves of vari- 
ous intensities and mode numbers. 
Thus greater intenBities may be 
reached at nfodes |n+NI| I being 
any integer. This is apparently 
what happens in. the tube men- 
tioned so that the preferred mode 
is |3—12| or 9. 

Referring to the plot of. Fig. 6 
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showing mode instability, it is clear 
that if some means could be found 
for making steeper the curve near 
the pi mode, better operation could 
be obtained. The scheme was there- 
fore hit upon of connecting to- 
gether alternate cavity barriers with 
a conducting ring or strap and hav- 
ing a second ring for the ones 
omitted by the first strap. Such a 


2 
3 


4 
& > 
© 
< 
& 
Vv 2 6 
> 
wo MODF NUMBERS 
w 
H 
Fig. 7, above. Hartree equation gives mode 


lines terminating in Hull curve whose equation 
v H 2 


Vo Hy 
number for strapped magnetron. 


Below, wavelength ys. mode 
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Mw 4 6 
pair of concentric straps may be 
discerned in the picture of the 2J48 


cavity. There is a similar pair at © 


the other end of the anode. 
Naturally it is only in the pi mode 


that alternate cavities would be 2 + 
degrees apart and hence always in 
phase. Furthermore, the capacity 
between the two straps sharply in- 
creases the equivalent mouth ca- 
pacity of the resonant cavities and 
thereby greatly raises the resonant 
wavelength. The relation between 
the strapped and unstrapped wave- 
length is approximately 


(21) 


where 


Ang = Wave length in pi (21a) 


mode for strapped magnetron 


Ayy = Same, unstrapped (21D) 


1 
C.* Equivalent strapped (2!c) 
capacity 


C,, = Same, unstrapped (21d) 


U 


The effect on the wavelength 
mode number curve is shown in Fig. 
8, and it can be seen that the mode 
is now on such a steep curve that 
it may be maintained more easily. 
Also there results a better separa- 
tion of the Hartree voltages. A dif- 
ficulty is that the cavity size has to 
be reduced to the point where man- 
ufacturing becomes harder. 

With regard to its type 4J36-4J41 


Fig. C. High voltage tube able to deliver 850 kw peak pulse power with 30 kv dc pulses on 
the cathode. The wave guide output is at the left. Tube is provided with a corona shield at top 
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This diagram shows the average per- 
formance characteristics and defines 
the region in which the tube can be op- 
erated satisfactorily. It will be noted 
that the shaded portion of the diagram 
is marked as being a region of poor 
operation. The heavy horizontal lines 
ere lines of equal magnetic field 
strength, while the heavy slanted lines 
are equi-power lines. The dot dash 
lines indicate lines of equal frequency 
deviation from normal, while the dash 
lines. are lines of constant output ef- 
ficiency. The close relationship be- 
tween magnetic field strength and 
anode potential is demonstrated by the 
fact that these lines are nearly paral- 
lel. The region of high efficiency, about 
50%, is near the top of the diagram 
and occurs with a field of from 2300 
to about 2800 gauss at voltages from 
21 to 29 kv. For this region the power 
output varies from 400 to 700 kw. 


magnetron oscillator,Raytheon Mfg. 
Corp. States: “The Rieke diagram 
shows the power and frequency con- 
tours for a typical tube operating 
into a 142x3x.080 in. wall wave guide 
with standing wave ratio and phase 
angle varied. The pulling figure at 1.5 


ratio in voltage is 7.5 mc. It should | 


be noted that this data is repre- 
sentative of average tubes and was 
taken under conditions simulating 
typical operating characteristics. 
Slight- variations may be expected 
with different tubes in different 
systems. 

“Satisfactory operation of the 
tube will depend largely on the 
waveform characteristics of the in- 
put voltage pulse and should fulfill 
the following conditions: 


Voltage time of rise—0.1 to 0.2 microsecond 
Voltage time of fall—less than 0.4 microsecond 
Sa —less than + 10% of average pulse 


“A poor pulse shape may cause 
excessive frequency modulation and 
general instability. 

“It is recommended that the mag- 
netic field be produced between cir- 
cular pole tips 1.5 in. in diameter 
separated by 1.5 in. and located 
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concentrically along the axis of the 
tube. The tube should be operated 
with the north-seeking pole of the 
magnet adjacent to the cathode. 
Adequate forced air should be pro- 
vided to keep the anode tempera- 
ture of the tube less than 100°C. 
“The life of the 4J36-4J41 mag- 
netron is limited by the usefulness 


* of the cathode. In general, mag- 


netron life is inversely proportional 
to pulse duration and duty cycle. 
It is therefore recommended that 
the tube be operated at a low re- 
currence rate when high peak 
power is required. The use of a 
transmission line not properly 
matched to the magnetron is an- 
other factor reducing the life of 
the magnetron. This is due to ex- 
cessive cathode heating. 

“The maximum ratings with re- 
spect to peak anode potential, peak 
anode current, and pulse duration, 
represent limiting values for each 
quantity independently. They do 
not form a set of values at which 
the tube can be satisfactorily oper- 
ated. 

“The 4336-4341 magnetrons evolve 
small traces of gas when stored for 
a period of time. This condition is 
particularly noticeable in tubes op- 
erating in the high voltage region. 
Since a temporary unsteadiness in 


_ operation may result, it is recom- 


mended that the tube be seasoned 
to the point where it again becomes 
stable, and normal operating values 
are obtained. 


The writing of this article would 
have been impossible without the 
helpfulness and cooperation of cer- 
tain eminent workers in the field 
whose wish it is to remain anony- 
mous. Grateful acknowledgement is 
made herewith. 


In the operation of a magnetron there 
is a considerable amount of back bom- 
bardment of the cathode by electrons 
which are at first attracted out by the 
positive anode and then curl back to 
the cathode. The level of energy 
while oscillations are taking place is 
quite high. As a consequence, although 
it is necessary to heat the cathode in 
order to get the tube started, it is 
found that once operation is under way 
the back bombardment tends to keep 
the cathode temperature up. 
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The frequency-power contour diagram 
usually known as the Rieke diagram 
contains a great deal of information 
about the tube. Angular measure 
around the diagram represents the dis- 
tance in wavelength degrees from an 
arbitrary reference point (the output 
flange) to a voltage loop or node when 
the standing wave ratio is other than 
unity. The circles are lines of equal 
voltage standing wave ratio. The heavy 
black lines are equi-power lines, while 
the dotted lines represent lines of 
equal frequency deviation from the de- 
sired normal value. It can be seen that 
at 400 kw output the tube has great 
frequency stability under changes in 
load since mismatches of load which 
change the VSWR up to 2.5 only cause 
a frequency deviation of slightly more 
than 3 mc. At higher power on the 
other hand, the frequency change (fre- 
quency pulling) is much more rapid and 
reach much greater values (6 mc). 


“The type 4J36-4J41 magnetron 
tube is a super-high frequency os- 
cillator with internal resonant cir- 
cuits, designed to operate in the 10 
centimeter band and capable of 
delivering 850 kw of peak power 


under pulsed conditions. General 
characteristics are: 
Indirectly heated, oxide coated, 

unipotential cathode. 
SE FEED 60a ccc Ke5 esd ese 16.0 ¥ 
ee ere 3.1 a 

um heating time......... 2 min 
Maximum Ratings 

Heater voltage ......0.. 16.0140% ¥ 
Peak anode voltage ........+.. 30 kv 
Peak anode current..........++ 70 a 
Maximum duty cycle product.... .0C1 
Maximum pulse duration....... 2.5 microseconds 
Average input power..........- 1200 w 
Frequency pulling (at a standing 

wave ratio of 1.5 in voltage) 10 mec 
Anode temperature .......... 100° ¢. 


“The tube should not be operated 
longer than 5 microseconds in any 
100 microsecond interval.” 


Typical Operation 
Magnetic field intensity........ 2300 gauss 
Recurrence frequency .....+.++ 400 pulses per second 
Pulse duration .........e0e. 1 microsecond 
Peak anode voltage.........+e6 4 ky 
Peak anode current..........0+ 43 a 
Peak power output...%....... 490 kw 
Maximum frequency change due, 
to temperature ......eeee-- -07 mce./°C. 
Frequency (fixed frequency in the following range) : 
me 
MOREE SEER LTT EET 3650—3700 
MEET  SeGakennsececeesed ans 3600—3650 
BOOS Seewsecttiswcasede ces 8550—36C0 
GIO. Sccsccccvessvcebevees 3500—3550 
BEND Seidenbeupeeneuee cal 3450—3500 
SEA) 0 cb bs csenee cv teddvetos 3400—3450 
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PROPOSED TEST 


@® For the testing of compressed 
powdered iron cores, a new set of 
eight standard coils covering a fre- 
quency range from 100 ke to 100 
mc has been proposed to the RMA 
committee on standardization of 
this item and workers in this fleld 
have been using this set although 
it has not been adopted officially. 

The purpose of the coils is to test 
the standard iron slugs of % in. 
diameter, 34 in. length to nearly 
their best advantage so that the Q 
measured, although not necessarily 
the highest obtainable with any 
coil, is largely due to the iron itself. 
The appended table shows the 
characteristics of the coils and the 
winding data. 

The standard coils should be ac- 
curate to 1% of inductance and 5% 
in Q at the listed frequencies. The 
following are the test frequencies 
for cores: 100 kc; 200 kc; 500 kc; 
1 mc; 2 me; 5 mc; 10 mc; 20 mc; 
and 100 mc; the latter on an ultra 
high frequency Q meter. 

For accurate measurement of Q 
on the Q meter it is recommended 
that cores be tested on those coils 
which produce higher capacity 
readings. For instance, the “200- 
500 ke” coil should be used for test 
at 200 ke. 

For determination of the effective 
permeability on the other hand 
cores should be tested with the coil 
producing low capacity readings. To 
test permeability at 200 kc, for ex- 
ample, coil “100-200 kc” is to be 
used. In this case the resulting 
reading is designated C:. The core 
is then withdrawn and the con- 
denser reset to C, to resonate the 
coil without the core at the same 


frequency. 
The effective permeability is 
C, a Ca 
Pert — where C. is 
Ci + Ca + Ca 


the distributed capacity of the coil 
and Ca is the increase of distrib- 
uted capacity due to the iron core. 
The sum of Ca+Ca can be deter- 
mined by resonating the coil with 
the core at half the frequency of 
measurement, 100 kc in the exam- 
C.— 4C; 
ple. Then Ca+ Ca: = ———— spf 
3 


ELECTRONIC INDUSTRIES @ January, 1946 


COILS 


Tentative standards for testing permeability and @ of pow- 
dered iron core slugs 34 in. in diameter and 34 in. long 


where C. is the condenser setting 
at 100 ke. 
For approximate results serr= 


CONNECTION 
LUGS 


J 


L125 


Phantom view of coil for Q meter mounting 


COIL 
PLASTIC TUBE 


C, 


within 5% accuracy. 
Ci 

All coils are to be wound on a 
good quality dielectric tubing of % 
in. ILD, and of wall thickness .025 
in. The coil windings are to be not 
to exceed 5% in. in length, bearing 
in mind that the longer the coil is, 
the more the core is utilized. 

All test coils are to be provided 
with rigid lugs terminating in 
spades to fit Q meter binding posts 
and are to be anchored in suitable 
containers to provide mechanical 
protection. The total capacity of 
terminals and assembly should be 
kept as low as possible. 

A set of six coils previously sug- 
gested was made with an outside 
bakelite covering and of the general 
design shown in the illustration. 


Test Distributed Readings 
frequency Air Coil Capacity on Type 
range Inductance (C,) 160A 
with core’ in »H in ppt 9 Meter Windings 
9 c 
100-200 ke ....... 2,735 6.0 75 406 3 universal pies 11/64 
at 150 ke in. long, 200 turns of 
6/42 SSE. Pies close 
together to length 
17/32 in. 
200-500 ke ...... 446 3.7 95 223s 3 univ. pies 11/64 in. 
at 500 ke long, 85 turns of 6/42 
SSE. Pies close to- 
gether to length 17/32 
in. 
500-1000 ke ..... 70.0 1.35 125 364 Progressively wound 
at 1000 ke — solenoid, 120 turns 
15/44 SSE 5 in. long 
Ne TEE: 6 dinccac 16.5 1.6 115 385 Solenoid, 56/2 turns 
at 2 mc of 15/44 SSE 5 in. 
long 
yg ee 5.0 2.8 80 320 Solenoid, 28 turns of 
at 4 mc 25/41 SSE, 5 in. long 
5-10 me ...... 85 2.6 142 310 Solenoid space wound 
at 10 mc 112 turns $18 enam. 
Ye in. long 
wehae: WG kc aes .338 2.3 140 185 Solenoid space wound 
at 20 mc 62 turns $18 enam. 
Ye in. long 
20-50 MG ccc cus .128 2.3 190 110 Two parallel spaced 
and at 40 mc windings each 31/2 
50-100 mc turns $14 TC % in. 
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Typical record of multi-channel recordings showing records from which a correlation between brain waves and other organ functions can be made 


@ The term  “electroencephalo- 
gram” (EEG) is generally taken to 
refer to a continuous record of the 
electrical potential variations which 
exist on the surface of the scalp as 
the result of electrical activity in 
the brain. The EEG voltage prob- 
ably results from a synchronous 
and relatively slow discharge of a 
large number of brain cells, all lo- 
cated within a small region. 


The voltage variations existing 
right at the cells themselves are 
quite large—perhaps as much as a 
tenth of a volt. However, the vol- 
ume occupied by these “active” 
cells is so small compared to that 
occupied by inactive cells, connec- 
tive tissue, etc., that most of the 
resulting electrical currents are 
“short-circuited” before they reach 
the surface of the scalp. It is prob- 
able that less than one thousandth 
part of the original voltage gen- 
erated by the active cells is picked 
up by electrodes on the surface of 
the scalp, and recorded as an “elec- 
troencephalogram.” 


It will be clear that the largest 
electrical potentials will appear on 
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the scalp near the region of the 
active cells, as there will be less 
“short-circuiting” of the EEG by 
neighboring inactive cells, etc. Thus 
a shift in the position of the activ- 
ity within the brain will in general 
change the position at which the 
largest potentials are found. The 
diagnostician thus determines the 
active locus by “mapping” the sur- 
face of the scalp with a series of 
electrodes, picking up either simul- 
taneously or alternately voltages at 
various points on the surface. 


Fig. 1—A _ two-channel high-sensitivity push- 
pull amplifier suitable for handling the ex- 
tremely flow frequencies found with brain waves 


Since the EEG voltage actually 
found on the surface of the scalp 


FIRST 
APPLIED SIGNAL 


SECOND 
APPLIED SIGNAL 


Fig. 2—Multiple contacts applied to the scalp 
may be used as pairs in many combinations. 
This means that no electrode must become the 
ground electrode in the amplifier, and requires 
push-pull amplification throughout. The first 
stage of such an amplifier is shown in Fig. 3 
below. Balance is maintained in following stages 


C3 
= eres 
AY 


Rg output 
SIGNAL 


UNDESIRED Ri VOLTAGE 


SIGNAL Be 
DESIRED a re 
INPUT 
SIGNAL 


ems 
‘Ce 


ELECTRONIC INDUSTRIES @ January, 1946 


Electronic equipment for diagnosis and research provides 
useful tool for modernized studies of mental aberrations 


By FRANKLIN OFFNER, Ph.D., 


Offner Electronics Inc., 5320 No. Kedzie Ave., Chicago 


is very minute, to record it satis- 
factorily, it becomes necessary to 
use a high gain amplifier. After 
amplification, the result is made 
visible by the use of some form of 
electrical recorder, or indicator. 


Generally an ink-writing oscillo- 
graph is used, making a written 
record of the EEG immediately 
available. 

In general, for each point on the 


Fig. 4—Two views of a two-channel electro- 
encephalograph amplifier. The rear cover con- 
tains shielded stalls which completely isolate 
the two channels and prevent feedback in the 
‘channels themselves 


scalp from which one wishes to ob- 
tain a record (or from each pair 
of points, in the case of differential 
recording, which will be described 
later) a separate electron tube am- 
plifier and recording element is re- 
quired. Thus by the “number of 
channels” in an electroencephalo- 
graph is meant the number of 
points from which simultaneous re- 
cordings can be taken. 


For electroencephalographic use 
it is customary to use several bal- 
anced or push-pull stages of ampli- 
fication (generally four or five). 
Such an amplifier for two channels 
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is shown in Fig. 1. The fact that 
the cathodes of all input stages 
(comprising inputs of several am- 
plifiers) preferably are _ either 
grounded or kept at a constant 
voltage differential from ground, 
introduces a difficulty when volt- 
ages from various groups of elec- 
trodes are to be amplified simul- 
taneously. This is illustrated in 
Fig. 2. Here four electrodes are 
to be used, recording in two pairs. 

If now it is necessary to ground 
one terminal of each applied sig- 
nal—for example, electrode 2 for 
the first applied signal and elec- 
trode 4 for the second applied sig- 
nal—we are connecting together 


‘electrodes 2 and 4 and a wrong 


electroencephalogram would be ob- 


Fig. 6—The complete twelve-channel electro- 
encephalograph suitable for diagnostic and re- 
search work as to mental and physical actions 


tained, as the signal voltage at 
electrode 4 would influence the sig- 
nal from (2) and vice versa. It was 
necessary, therefore, to develop a 
balanced amplifier. 


Suitable balanced amplifiers to 
overcome this difficulty were de- 
veloped in 1936 and have now been 
adopted as the standard design 
with most all manufacturers. Fig. 3 
illustrates the first stage of such 


an amplifier. Its operation is as 
follows: Coupling to the applied 
signal input is through an RC net- 
work which blocks de from flowing 
from the scalp to the grid circuits 
or vice versa. If C; and Cy were 
not used, the potential from Be 
would falsely stimulate the very 
cells whose output is being meas- 
ured. Two tubes per stage are used, 
connected in push-pull with the 
common cathode resistor R3. 
Voltages which may appear from 
grids to ground are balanced out, 
while voltages from grid-to-grid are 
amplified. The effect is similar to 
adding equal large weights to each 
pan of a chemical balance. If both 
arms of the balance are of exactly 
equal length, the large weights do 
not affect the sensitivity of the 
balance to a small measured weight. 
However, any asymmetry in the 
balance (or amplifier) causes a 
large error in the measurement. 
The effect of the “in phase” cur- 
rent feedback through the com- 
mon cathode resistor of the push- 


pull stage is to _ stabilize the 
amplifier. The undesired signal 
voltages may appear between 


either of the input terminals and 
ground. It is necessary to ground 
the patient to prevent undesired 
interference. 


The design of a high-gain am- 
plifier to cover a wide frequency 
band involves several problems. To 
pass very low frequencies, large 
coupling capacitors are required. 
To prevent interstage coupling, ca- 
pacitor cases may be grounded as 
in the amplifier shown in Fig. 1. 
This unit has two complete four- 
stage amplifiers each with gains of 
approximately 107 (140 db). This 


Fig. 7—A _ small four-channel self-contained 
unit with four-pen recorder attached 
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Fig. 8—(Left) A view of a six-channel piezo-electric pen recorder simultaneously giving ink records, Fig. 9— (Right) The principle used in each of 
these recorder pens. Here two crystai units (A) rotate the arm (B) from whose extremities a metallic band (G) rotates the pen shaft (C). Deflec- 
tions up to 2 in. are obtainable at frequencies lower than 100 cycles per second. 


design has a minimum amount of 
shielding, but the shunt capaci- 
tance is relatively large and the 
frequency response falls off rapidly 
above 1,000 cycles. The latter, how- 
ever, is not important in EEG work 
of the usual type. 
To increase the high-frequency 
response, the shunting capacitances 
and interstage coupling must be 
minimized. Interstage coupling is 


significant at these gains since its 
value is effectively multiplied by 
the amplification between coupled 
points. 

The amplifier shown by two 
views in Fig. 4, with the shield re- 
moved, is designed to minimize the 
effect of both types of capacitances. 
Coupling capacitor cases are not 
grounded to the chassis. Interstage 
leads are made “through the tubes,” 


thus minimizing shunt capaci- 
tances. As will be noted, the shield- 
ing cabinet shown with the ampli- 
fier in Fig. 4 has baffle plates to 
isolate each stage, and interstage 
coupling is practically eliminated. 
High-frequency response is greatly 
improved by this design; the gain 
falls to 0.5 at 10,000 cps. A six 
channel electroencephalograph in- 
corporating these amplifiers is 


Fig. 5—In this section of an experimental chart curves B, D, E and H show alpha waves that exhibit certain waxing and waning, Curve A shows one- 
second timing pulses; the other curves indicate other movements such as respiration, breathing, heart beats, and in curve 1, eye movements 
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Fig. 10—These are sections of records of experimental data connecting up brain wave activity and psycho-somatic data, showing the versatility of 


multichannel recorders. In. the first section curves A and N represent timing waves with one second intervals. Curves C, D, E, G, J, K and L are 
the outputs from seven electrode pairs attached to the scalp. Curves B, F, H, | and M represent movements of other body organs. In the second 
section and in the third section similar experimental data are simultaneously recorded. The brain wave curves in 5, 7 and 9 indicate combinations 
of alpha, beta and delta waves. Curve 3 probably resulted from scalp muscle movements affecting the electrode positioning. The numbers on the 
curves represent the electrode combination pairs, Calibration marks are shown, 30 microvolts each. These charts are each 814 in. wide 


shown in Fig. 5, with associated 
regulated power unit, and recorder. 


How far research has proceeded 
in an attempt to correlate the va- 
rious factors affecting the EEG may 
be seen from Fig. 6. Here, a record 
of eye movement, electrocardiogram 
and heart rate, respiration and sys- 
tolic blood pressure are recorded 
along with seven EEG records. 
These records were made to indi- 
cate how research, especially that 
in the psychosomatic and related 
fields can be aided by versatile elec- 
tronic amplifiers and multiple re- 
corders. Simultaneous reactions in 
various locations can be easily cor- 
related thereby. A simple four 
channel equipment permitting four 
independent records to be made 
continuously is shown in Fig. 7. 


Recording problems 


A number of problems must be 
overcome in the design of record- 
ers handling large amplitude 
swings. To accomplish faithful re- 
cording of small signals requires 
that friction and backlash be min- 
imized. Square-top waves can re- 
sult from saturation of either am- 
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plifier or recorder where amplitude 
capabilities are not sufficient. 


Electroencephalographic record- 
ers may be compared in several 
ways: Fidelity, rate and amplitude 
of response, efficiency (since this 
affects the amount and quality of 
associated equipment required to 
supply the driving power), and re- 
liability. 

A definition of recorder fidelity, 
or accuracy, requires consideration 
of several factors. A measure of 
response speed is obtained from the 
frequency response characteristic, 
which indicates the relative deflec- 
tions obtained with constant-volt- 
age sinusoidal inputs as the fre- 
quency varies. 


Equally important is linearity of 
deflection as the amplitude of sig- 
nal input varies; a signal voltage 
with double amplitude should pro- 
duce a deflection of the recording 
pen twice as great. Linearity ap- 
plies only over a limited range in 
the usual recorder, but it is very 
necessary that the range be suf- 
ficiently great to represent ade- 
quately the wide voltage range 
found in the EEG. 

The third consideration is tran- 


sient response of the recorder. This 
is the most difficult point of all to 
test adequately, and it is therefore 
one which is usually ignored. How- 
ever, if it is desired to represent 
faithfully the actual form of the 
electroencephalogram, which is ac- 
tually not a sine wave but a 
combination of transients, it is nec- 
essary to give this careful consider- 
ation. It is always necessary to 
consider these factors together as 
one can always improve one of 
them at the expense of the other. 
For a given pen deflection, the pen 
will move twice as fast at twice 
the frequency; but if the amplitude 
is then cut in half, the pen moves 
at the original speed again. 


Crystal driven pens 


Because of the power developed 
by piezo-electric crystals with rea- 
sonable input powers, it is possible 
to obtain satisfactory speed and 
amplitude response using this prin- 
ciple. In the six channel Crysto- 
graph shown in Fig. 8, deflections 
up to two inches are obtained, at 


(Continued on page 158) 
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LABORATORY KEYHOLE 


Current Research that Forecasts Future Electronic Developments 


FLOOD CONTROL—For several years rumors coming 


out of Philadelphia have told of an electronic 
method of river flood prevention being experimented 
with by Louis Clark of Raymond Rosen radio dis- 
tributors. Laboratory work is now winding up, and 
actual apparatus may soon be disclosed. 


WANTED: RED, YELLOW, BLUE ELECTRONS—Practical tele- 


vision laboratory experimenters see no _ early 
commercialization of any electronic technic for 
producing color television. ‘Trouble is electrons are 
all alike,” explained one lab executive. “If we could 
only get say red, yellow and blue electrons impinging 
on a single screen, electronic color would be easy!” 


180,000 DIAMETERS is the new limit of the electron mi- 


croscope achieved by improvements in the electron 
gun and lens coils. Former top was 100,000 diameters. 
This compares with optical-microscope maximum at 
2500 to 3500 diameters using ultra-violet. Human 
spermatazoon photographed with electron micro- 
scope reveals a curious fish-like creature nearly 3 ft. 
long in photograph. Hitherto unknown head struct- 
ure and tail-propelling mechanism are now made 
known for the first time. 


INFRA-RED TANK VISION—<According to Dr. C. F. Green, 


G-E engineer, infra-red detection was used effectively 
by the Germans at night when opposing tank units 
had difficulty in spotting one another. The Ger- 
mans developed infra-red filters for their search- 
lights and shot beams toward areas where they be- 
lived Allied tanks were lurking. Since infra-red 
rays are invisible, Allied tankmen did not know they 
were being illuminated. The infra-red rays from 
the filtered searchlight beams hit the Allied tanks, 
bounced back to a device known as a “bildwandler,” 
or “image changer,” mounted in German tank guns 
to transform the infra-red rays into an image of 
the opposing tank, whereupon the gunners opened 
fire. 


DRAINS STATIC CHARGES—To rid its planes of electro- 


static charges, TWA is experimenting with an insu- 
lated conductor system with trailing edges over 
which are poised small nozzles fed from a reservoir 
on the plane. As charges on plane accumulate, these 
are imparted to droplets of liquid which are at- 
tracted from nozzles to trailing conductors of oppo- 
site sign and so charges are neutralized and disposed 
of without any disturbance. 


RELAY CHATTERING—High-speed movies taken at the 


rate of 3,000 frames a second are being used to ana- 
lyze chattering action in electrical relays and to 
point up remedies. Such pictures, when rerun at 
20 frames per second and examined by lab research- 
‘rs, have the effect of “magnifying time,” so that 
troubles can be spotted and corrected. 


1,000 WORDS PER MIN.—Walter Howey, big-time Hearst 


exec, whose avocation is electronic research, now 
has his private laboratory (East 45th St., New York) 
working on high-speed voice-message transmission 
over ordinary telephone circuits. Already he has 
attained 600 words per minute over long-distance 
circuits and expects to reach 1,000 wpm. (Ordinary 
conversation is 100 wpm., although Floyd Gibbons, 
lightning-tongued commentator, -used to reach 130 
wpm.) Howey’s lab several years ago developed 
portable picture-senders so his photographers could 
telephone in their pix from any phone pay station. 


MENU SELECTOR—Colorful hash-slinger’s lingo will be 


a thing of the past when the electronic menu selector 
under development at Elm Labs, Dobbs Ferry, finds 
final adoption in restaurants. Containing relays, a 
motor, and an electron tube, the customer presses 
buttons instead of giving his order verbally. In- 
tantaneously, a card is punched at the stock-keeper’s 
office, at the chef’s stove, and at the cashier’s cage. 
A recorder automatically indicates the total number 
of each selection ordered since a given time, so that 
stocks may be kept up. 


SPECTRUM TO END ALL SPECTRUMS! 


Longest established periodicity is time of rotation of our Milky Way Galaxy, as measured against background of distant stars, although some astron- 
omers suspect that our great Galaxy is itself one of a group all rotating together in a still longer period. The “saros” is the 18-year period in which 


all eclipses of sun and moon repeat themselves 
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CRT WITH 10-MIN. PERSISTENCE—Recent press reports 
that DuMont Laboratories in Passaic, N.-J., have 
developed cathode-ray tubes which will hold the 
trace for ten minutes or more, seem to be on the 
conservative side. For it is now pretty general 
knowledge that tubes with persistence for indefinite 
periods up to many years have been produced dur- 
ing recent research. And all can be wiped clean in 
a flash by any of several methods. 


= 912 CPS?—France’s Office of Art and Creation 
asserts that U.S., Russia and England have set con- 
cert pitch of A far too high at 912 cycles per second, 
whereas French want to compromise on 880 cps. at 
59° F., remembering that in 1859 Paris composers 
had stabilized A at 870 cps. This all represents con- 
siderable tonal inflation since 1813 when London 
Philharmonic set A at 847 cps., two cycles higher 
than George Handel’s tuning fork vibrating at 
845 cps. 


EN GARDE ELECTRONIQUE!—A popular device among 
fencers is the electric epee, which rings a buzzer 
and lights a signal whenever either contestant’s 
rapier touches a vital spot on the other’s person. 
But for this each fencer must wear a cord and plug, 
to some extent limiting his action. What the dis- 
ciples of D’Artagnan are now asking for is some 
kind of an “electronic epee,” operating on a space- 
relay principle, which will signal “touche” without 
any connecting wires. 


STALL INDICATOR FOR AIRCRAFT—In the operation of 
aircraft there are two factors which determine 
whether there is sufficient upward force to main- 
tain the plane in the air: the angle of climb and 
the speed of the plane. If for a certain angle the 
speed decreases below a definite value, the plane 
will “stall.” Winfield J. Trott obtained a patent on 
an apparatus intended to indicate whether an air- 
craft travels at a speed below or above the critical 
speed. The velocity of the air passing the aircraft 
is converted into pressure which controls the capac- 
itance of a capacitor in an oscillator circuit. It 
is so designed that a high note is audible if the 
speed exceeds the stall speed of the plane, while a 
low tone is generated if the speed of the plane is 
less than the stall speed. At the stall speed the 
pilot hears a change in pitch advising him that this 
critical speed has been reached. 


ANALYSIS OF CASTINGS—L. W. Ball has developed a 
method for the analysis of sample castings by x-ray 
micrographs, enabling the foundryman to establish 
defects. Microcavities, affecting the serviceability 


of the casting, are too small and too dispersed to 
be studied in detail by ordinary radiography or by 
fracture tests, but can be investigated by this new 
technic. Segregation in certain alloys, particularly 
copper-aluminum, is another characteristic readily 
detected by x-ray micrography. The method further 
facilitates identification of defects seen on ordinary 
industrial radiographs. In Mr. Ball’s laboratory, 
where x-ray interpreters are trained, one part of 
this training is provided by the identifying library 
of radiographs together with corresponding x-ray 
micrographs. 


LINGERING SPEECH—When a sound recorder is slowed 


down for the convenience of a typist, the sound 
quality delivered becomes increasingly poor. At the 
suggestion of ELECTRONIC INDUSTRIES, Miles Re- 
producer Co. will undertake development of a re- 
corder which “lingers” at spaces and reproduces 


words at normal rate, thereby maintaining true voice 
values. 


SPECTRUM GLORIOSUM—Over the years your editors 


have been compiling and publishing spectrums of 
this and that—broadcasting, sound, short-waves, 
X-rays, electromagnetic oscillations, etc. But until 
the present moment, all the spectrums so far pub- 
lished have been mere puny, local affairs—just minor 
jiggles picked from the vast rhythms of the universe. 
Now on these pages we go “whole hog” and “grand 
slam”, pulling out all the stops for the whole dia- 
pason of oscillatory lows as well as highs. 


VERY ULF OSCILLATIONS—For all Nature obeys the laws 


of oscillations, and going into lower and lower fre- 
quencies, we have such periods as heartbeats, breath- 
ing, building vibrations, geysers, animal cycles, sun- 
spot cycle, planetary periods, returns of comets, and 
finally the rotation of our own Milky Way Galaxy 
against the framework of the universe. 


PEERING INTO UNKNOWNS—After the double-barreled 


spectrum below had been drawn up, this interesting 
point revealed itself. Viewed from the middle plat- 
form of familiar human functions such as heartbeats, 
hearing, etc., note that the exponential interval up 
to high-voltage X-rays (102° cycles per second) is 
just about the same as the opposite exponential in- 
terval from man’s workaday world down to the ma- 
jestic periodicity of the Galaxy (101° seconds per 
cycle). Is man then really the center of this tre- 
mendous spectrum? We doubt it. Rather it seems 
likely that the two horizons seem equidistant, be- 
cause men’s present facilities permit him to see at 
the moment only about so far in either direction. 


DOUBLE-BARRELLED KEY TO EVERYTHING 


This end of the spectrum is more familiar to present readers, encompassing as it does all of sound, radio, light and X-rays. Originally drawn up to 


show man-made frequencies this chart omits the still higher frequencies of gamma rays and cosmic rays which would appear at extreme right, beyond 
our highest-voltage industrial X-rays 
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PHASITRON CONVERTS 


Considerable simplification of FM transmitter circuits is 
achieved in one envelope by deflection of an electron sheet 


© Attacking in a quite new way the 
problem of producing frequency 
modulation with frequency stability 
tolerance within the currently rela- 
tively narrow limits required by 
FCC standards of practice, General 
Electric Co. is producing a new type 
of tube which is to be built into all 
subsequent GE FM transmitters. 
The tube, styled a Phasitron, was 
originally proposed by Dr. Robert 
Adler of the Zenith Radio Corp. 

Use of the new tube very con- 
siderably simplifies FM transmitter 
construction, permits direct crystal 
control using a single crystal, and 
provides a means of applying modu- 
lation independent of frequency 
control with a consequent reduction 
in distortion and noise. The prime 
purpose of the new tube is to make 
possible the introduction of com- 
paratively wide phase excursions at 
audio rates in a crystal-controlled 
radio frequency carrier voltage. The 
audio response characteristic of the 
circuit is such that the output of the 
tube is wide-swing frequency modu- 
lation. 

It has always been considered dif- 
ficult to produce a frequency modu- 
lated radio wave with a crystal con- 
trolled center frequency. If fre- 
quency changes were injected into 
the circuit by means of a reactance 
tube or by some similar method, the 
automatic adjustment of the circuit 
to the deviation frequency was in- 
terfered with by the crystal holding 
the frequency steady. 


Therefore, where center fre- 
quency control was desired by 
means of a crystal it has been nec- 


Fig. 2—Phantom photo of the new Phasitron 


essary to use phase modulation and, ° 


thereafter, change to frequency 
modulation. In straight frequency 


Fig. 1—The startling simplicity and directness of the transmitter circuit 


needed to produce an FM emission is shown by this block diagram. 
After the Phasitron tube oniy a series of frequency multipliers is needed 
Fig. 4—A 3-phase voltage applied to the detector grid wires causes an 
up and down fluctuation of the electron sheet emitted from the cathode 


modulation circuits, drift has been 
unavoidable and corrections have 
been made by introducing auto- 
matic frequency control. This, of 
course, complicates the circuit. 

The simplicity of the new method 
is indicated by the block diagram 
of the circuit (Fig. 1) which has 
been built around the new Phasi- 
tron tube. 

The basis upon which the tube it- 
self has been built is indicated in the 
cut-away view (Fig. 2) showing the 
internal construction and arrange- 
ment of the elements. An enlarged 
view of those elements (Fig. 3) 
shows their relationship. 

Anode No. 1 and Anode No. 2 are 
at positive dc potential and draw 
electrons from the cathode. By 
means of the two focus electrodes, 
these electrons are formed into a 
tapered, thin edge disc. This disc 


. with the cathode for its axis lies 


between the neutral plane and the 
deflector grid structure and extends 
out to Anode No. 1. 

The deflector grid consists of 36 
separate grid wires. These wires are 
lettered A, B, and C in Fig. 3. All 
of the A wires are connected to- 
gether, all of the B wires are con- 
nected together and all of the C 
wires are connected together. Fig. 4 
is a developed view of this grid 
structure and the neutral plane. 

The output of a crystal controlled 
oscillator (crystal frequency — car- 
rier frequency — 432) is amplified 
and fed into a phase splitting net- 
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work which converts the single- 
phase radio-frequency voltage to 
three phase. This three phase volt- 
age is applied to the deflector grid 
as shown in Fig. 4. Phase A con- 
nects to the grid wires marked A, 
phase B to the B wires, and phase 
C to the C wires. 


Referring to Fig. 4, the deflecting 
action on the disc of the electrons 
passing between the deflector grid 
and the neutral plant is as follows: 
At Instant 1 grid wires A are posi- 
tive with respect to the neutral 
plane while grid wires B and C are 
negative. This results in deflection 
of the electron disc. Shown in per- 
spective the disc would appear as in 
Fig. 5. At Instant 2, one-third of a 
cycle later, grid wires B are positive 
and wires A and C are negative. 
The resulting deflection would be as 
shown at Instant 2 Fig. 4. The 
fluted edge of the disc would appear 
to have moved the space of one grid 
wire during the time interval be- 
tween Instant 1 and Instant 2. With 
the three phase voltage applied to 
the deflector the disc shown in Fig. 
5 appears to be rotating. 


Fig. 6 shows a developed view of 
a portion of Anode No. 1. This anode 
has 24 holes punched in it, twelve 
above the plane of the electron disc 
and twelve below. The oscillating 
fluted edge of the electron disc im- 
pinges on this series of holes. At an 
instant when the disc edge is lined 
up as shown by the solid line in Fig. 
6, most of the electrons pass on 
through to Anode No. 2. One half 
cycle later the edge of the disc has 
moved on to the position shown by 
the dotted line in Fig. 5. At this 
instant, few, if any, electrons get 
through to Anode No. 2. Thus, the 
current flowing to Anode No. 2 
varies sinusoidally at the crystal 
frequency. Also, it can be seen that 
any variation in the flutes on the 
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instants to anode 2 


to FM DIRECTLY 


edge of the electron disc will result 
in phase and frequency variation in 
this output current. 

Acoil is placed around the tube as 
shown in Fig. 7. The magnetic field 
resulting from a current flowing in 
this coil is perpendicular to the 
plane of the electron disc. The elec- 
trons traveling radially out from the 
cathode toward the anodes through 
this field have a force exerted on 
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Fig. 3—Diagram of element arrangement 


) MODUL ATION 
COIL 


Fig. 7—Audio modulating coil shown in place 
them in a direction perpendicular 


to their path and perpendicular to 
the direction of the magnetic field. 


Fig. 5—(Left) In- 


Thus, an angular displacement of 
the flutes on the edge of the elec- 
tron disc is introduced causing a 
phase shift in the output current. 


Audio frequency current flowing 
in this coil causes this angular dis- 
placement to take place at an audio 
frequency producing an audio fre- 
quency phase shift. in the output 
current (Anode No. 2 current). This 
current flowing through a load im- 
pedance develops a phase-modu- 
lated radio-frequency voltage whose 
average frequency is that of the 
crystal. : 


Modulation method 


The modulation-induced angular 
phase displacement of the oscillat- 
ing electron disc can be compared 
with a similar action which is char- 
acteristic of a rotating synchronous 
machine. At no load, the synchron- 
ous machine rotor is aligned with 
the three-phase rotating magnetic 
field of the stationary armature 
winding. However, the external ap- — 
plication of load results in a dis- 
placement of this alignment in di- 
rection and amount determined by 
the load. Nevertheless, for any nor- 
mal load the steady-state rotor 
speed remains constant. 


The modulation coil is driven 
with a push-pull voltage amplifier 
tube. That is, the amplitude of the 
audio voltage across the coil is con- 
stant with varying audio frequency. 
This means that the current flowing 
through the coil decreases with in- 
creasing audio frequency because 
the coil is almost a pure inductance 
over the audio range. The magnetic 
field strength, and thus the phase 
swing of the output current, there- 
fore decreases (6db per octave) 
with increasing modulation fre- 
quency, effectively giving us fre- 
quency modulation. 


stantaneous picture of 
modulated electron 


sheet emitted from 
the cathode, The up 
and down motion of 
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(Right) Anode No. 1 
has square holes 
punched in it so that 
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® The first application of the suf- 
fix “tron” for designating a type of 
electron tube was suggested in 1913 
by the late Professor J. I. Bennett, 
Professor of Greek at Union Col- 


lege, Schenectady, N. Y. It was 
published in an article by Dr. Irving 
Langmuir, which appeared in the 
Proceedings of the IRE in 1915, Dr. 
Langmuir introduced the subject as 
follows: 


“In order to distinguish these 
devices from those containing gas 
and in most cases depending 
upon gas for their operation, the 
name ‘kKenotron’ has been adopt- 
ed. This word is derived from 


the Greek kenos, signifying empty- 


space (vacuum), and the ending, 
tron, used by the Greeks to de- 


note an ‘instrument.’ By usage 

the name ‘kenotron’ has been ap- 

plied only to the two-electrode, 
high-vacuum tube.” 

Thus, the name “kenotron” was 
the first of a long series of new 
words ending with tron. Undoubt- 
edly these early tube names led to 
the remark credited to Dr. Lee de 
Forest that they are a “Greeko- 
Schenectady” product. There are 
some people who feel that such 
new words are undesirable or un- 
necessary. In connection with the 
word “audion” Dr. Pupin remarked: 


“If there must be a new name 


for each new detector—a new 
name for everything that comes 
up in the course of development 
of the electrical art—pretty soon 
the science of electrotechnics will 
be a maze of new names; and the 
learning of the names will be 
much more difficult than the 
learning of the facts connected 
with the art.” 


Trade-marked names are in- 
cluded in the following compila- 
tion and are identified with an as- 
terisk. This classification is difficult 
to make because in a number of 
cases, such as thyratron, ignitron 
and Klystron, the trade-mark has 
in some cases been abandoned so as 
to allow the word to become a ge- 
neric term and make it available for 
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A dictionary of many well-known and not so well-known tubes and other electronic 
devices having a common suffix—Compiled by W. C. White, General Electric Company 


So far as the author is aware, 
the word “electron” represents 
the first use of the tron suffix de- 
rived from the same Greek root 
that later formed the basis for 
the naming of so many electronic 
devices. There is an old and now 
pretty well obsoleted Scotch 
word “tron” used to describe a 
post supporting a weight beam 
and this led to the use of the 
word to describe a crude weigh- 
ing machine. It is from a differ- 
ent root, however. There are, of 
course, such words as "patron" 


and "matron" which again do not 
utilize the same Greek root. 

The word "electron" first oc- 
curred in print in the Scientific 
Transactions of the Royal Dublin 
Society for July, 1891, in an arti- 
cle by George Johnstone Stoney, 
M.A., D.Sc., F.R.S. It is apparent, 
therefore, that the origin of the 
suffix “tron” is not in any way 
tainted with recent commercial- 
ism, but, on the contrary, is more 
than 50 years old and has a thor- 
ough academic origin and back- 
ground. 


standardization by some agency, 
such as the American Standards 
Association through the _ usual 
channels and procedures. The same 
procedure may in the future be 
followed in the case of some names 
now trade-marked. 


From time to time, attention has 
been called to the fact that many 
of the names listed are poorly con- 
ceived because they involve a com- 
bination of roots from different 
languages or are erroneous in 
meaning. Unfortunately the need 
for a word to express some com- 
bination of properties to avoid the 
use of a long phrase plus its pho- 
netic qualities often determines its 
adoption more than its origin or 
correctness. 


The references cited are either 
the original article in which the 
tube or device was named or one 
recommended for its clarity of de- 
scription and basic approach, Fol- 


Left: Made in 1913, first pliotron was exhibit in Arnold Langmuir patent interference. 


lowing some of the names, two 
references are listed. This is either 
because the origin and best de- 
scription are in different publica- 
tions or the best reference is not 
readily available. 


Foreign language references have 
been avoided and the most desir- 
able in the English language are 
cited. 


Alphatron—A trade name for a 
vacuum gage of the ionization 
type made by the National Re- 
search Corp.—Review of Scien- 
tific Instruments, September, 
1945, p. VIII. 


Arcotron—A high-vacuum tube of 
German (Telefunken) design. Its 
control electrode is external to 
the glass envelope.—Experimental 
Wireless and the Wireless Engi- 
neer, October, 1930, p. 534. 


Audiotron*—A trade name used by 
E. T. Cunningham, Inc., for the 


Next: “Rectron” was 1926 kenotron rectifier. 


tubes it sold during the early 
20’s. 


Augetron—A high-vacuum, multi- 
stage, electron-multiplier tube of 
British design.—Television and 
Short Wave World, September, 
1939, p. 540. 


Axiotron—A high-vacuum, thermi- 
onic-cathode diode. The cathode 
is a filament requiring such a 
heavy current that the magnetic 
field it creates controls the flow 
of anode current.—“The Axially- 
Controlled Magnetron” by A. W. 
Hull. Journal of the AIEE, Oc- 
tober, 1923; v. 42, p. 1013. 


Ballastron—A trade name for bal- 
last tubes (iron wire filaments in 
hydrogen) made by the Mica 
Mold Radio Corp.—Communica- 
tions, January, 1933, p. 33. 


Betatron—A device for the produc- 
tion of very high-speed electrons. 
“Twenty Million Electron Volt 
Betatron or Induction Accelera- 
tor”, by D. W. Kerst. Rev. of Sci. 
Instr., September, 1942, p. 387. 
Page 90. Electronic Industries for 
December. 


Calutron—An electromagnetic type 
of mass separator of uranium 
isotopes. Developed at the Uni- 
versity of California; thus. the 
name. Page 1 of Chapter XI of 
the Smyth Report on the Atomic 
Bomb. 


Capacitron—The name of a firm, 
The Capacitron Co. Electronic 
Industries,, July, 1945, p. 170. 


Cathetron—See Kathetron. 


Cetron*—A trade name for tubes 
manufactured by the Continental 
Electric Co. Electronic Indus- 
tries, July, 1945, p. 205. 


Clarotron—A trade name for a 
radio receiving tube made by a 


Right 


center: Laboratory model of thyratron constructed in 1926. Right: Type ZH 1 two-anode magnetron with exhaust cooling chambers first used in 1928 
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short-lived firm in the early 20’s. 


Cyclotron—A device for producing 
a beam of high velocity charged 
particles which are successively 
accelerated by an alternating 
electric field synchronized with 
the spiral revolution of the par- 
ticles in a perpendicular mag- 
netic field. “The Production of 
High-Speed Light Ions Without 
the Use of High Voltages” by E. 
O. Lawrence and M. §. Living- 
ston. Physical Review, April 1, 
1932, p. 19. “The Cyclotron” by 
W. M. Brobeck. Electrical Engi- 
neering, July, 1942, p. 348. “Cyclo- 
tron—Atomic Research Instru- 
ment,” | Electronic Industries, 


October, 1944, p. 86. 


Detectron—A trade name for radio 
receiving tubes made by a short- 
lived firm in the early 20’s. 


Disk-seal pliotron with parallel-plane design for UHF application. 


lites in Spectra of Gases” by G. 
J. Stoney. Scientific Transac. of 
the Royal Dublin Society; v. IV, 
series II, p. 582. A more readily 
available reference describing 
briefly this early publication is: 
“Electron Tube Terminology” by 
W. C. White. Electronics, De- 
cember, 1942, p. 42. 


Emitron—A television camera tube. 
Utilizes a scanning cathode-ray 
beam on a photo-sensitive screen 
on which the picture is projected. 
“New Emitron Camera With 
Greatly Increased Sensitivity,” 
Television (British), January, 
1938: v.11, p: 11. 


Excitron—A type of mercury pool 
tube containing a holding anode 
and a special form of starting 
electrode. ‘“‘Excitron’ Mercury- 
Arc Rectifiers” by O. K. Marti. 


Having proved itself on 


war fronts of the world, the disk-seal pliotron now finds important commercial application 


Duodynatron—A form of dynatron 
in which the secondary electrons 
come from an inner grid. “The 
Inner Grid Dynatron and the 
Duodynatron” by Tatuo Hayasi. 
Proceedings IRE, June, 1934, p. 
751. 


Dynatron—A high-vacuum triode, 
the operation of which is based 
on emission of secondary elec- 
trons from a plate or cylinder. 
“A Vacuum Tube Possessing Neg- 
ative Resistance” by A, W. Hull. 
Proceedings IRE, February, 1918, 
p. 5. 


Electron—The natural elementary 
quantity of negative electricity. 
The first publication of the word 
was in: “On the Cause of Double 
Lines and of Equidistant Satel- 
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Transactions AIEE, 1940; v. 59, 
p. 927. 


Flashtron—An arrangement giving 
sensitive relay action. . “The 
Flashtron; An Electronic Auto- 
matic Control Unit.” Electronics, 
October, 1943, p. 280. 


Frenotron—A diode combined with 
a triode in a common envelope 
to stabilize the latter when used 
as an amplifier. “The Frenotron 
Valve, A Vienna Novelty” by G. 
W. O. Howe. Experimental Wire- 
less and the Wireless Engineer, 
April, 1928, p. 214. 

Furnatron*—A trade name of the 
Westinghouse Electric Corp. to 
describe its resistance furnace 
control apparatus utilizing thy- 
ratrons and saturable reactors.— 


Electronic Industries, April, 1944, 
p. 129. 


Gammatron*—A trade name for 
tubes manufactured by Heintz 
and Kaufman, Ltd. Electronic 
Industries, July, 1945, p. 211. 


Gasomagnetron—A Russian devel- 
opment of a form of magnetron 
tube containing gas to form ion 
currents, Physical Review, March 
1, 1941; v. 59, p. 467. 


Gausitron—See Gusetron. 


Gusetron—Sometimes called Gau- 
sitron. A mercury-arc pool tube. 
An insulated probe type elec- 
trode dips into the mercury pool 
to provide cyclic ignition. “A 
New Form of Ignitor for Mercury 
Pool Tubes” by K. J. Germe- 
shausen. Physical Review, Jan- 
uary 15, 1939, p. 228. 


Hytron*—A trade name for tubes 
manufactured by the Hytron 
Corp. Electronic Industries, July, 
1945, p. 119. 


Ignitron — Pronounced Ig-ni’-tron. 
A pool tube with a single main 
anode in which an ignitor is used 
.to initiate an arc spot on the 
cathode before each conducting 
period. “New Method of Start- 
ing an Arc” by J. Slepian and L. 
R. Ludwig. Electrical Engineer- 
ing, September, 1933; v. 52, p. 
605. 


Illitron*—Trade name for high- 
frequency heating equipment 
made by the Illinois Tool Works. 
Plastic World, July, 1944, p. 7. 


Isotron—An ion bunching method 
used for the separation of ura- 
nium isotopes developed § at 
Princeton University. See Chap- 
ter XI of the Smyth report on 
the atomic bomb. 


Kallirotron—A British tube and 
circuit combination to create 
negative resistance and act as 
amplifier or oscillator. “The Kal- 
lirotron, An Aperiodic Negative 
Resistance Triode Combination” 
by L. B. Turner. Radio Review, 
April, 1920; v. 1, p. 317. 


Kathetron*—A _ gas-content ther- 
mionic cathode triode having the 
grid external to the envelope. 
“The Kathetron—A Control Tube 
With External Grid” by Palmer 
H. Craig. Electronics, March, 
1933; v. 6, p. 70. 


Kenopliotron — A_high-vacuum 
thermionic cathode tetrode. The 
anode of the rectifier element 
heated by bombardment is the 
cathode of the triode element. 
“Combined Kenotron Rectifier 
and Pliotron Receiver Capable of 
Operating by Alternating Cur- 
rent Power” by A, W. Hull. Pro- 
ceedings IRE, April, 1923; v. 11, 
p. 89. 


Kenopliotron—A _ high-vacuum 
mionic cathode diode in which 
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no means are provided for con- 
trolling the current flow. “The 
Pure Electron Discharge and Its 
Application in Radio Teleg- 
raphy and Telephony” by Irving 
Langmuir. Proceedings IRE, Sep- 
tember, 1915; v. 3, p. 261. 


Klystron*—A high-vacuum, multi- 
electrode, thermionic-cathode de- 
vice for converting de energy into 
radio frequency energy by alter- 
nately slowing down and speed- 
ing up an electron beam, utiliz- 
ing the transit time between two 
points to produce an alternating 
current which delivers power to 
a cavity resonator. “A High- 
Frequency Oscillator and Ampli- 
fier” by R. H. and S. F. Varian. 
Jour. Applied Physics, May, 1939; 
v. 10, p. 324. “Klystron Charac- 
teristics,” by W. E. Moulic, Elec- 
tronic Industries, June, 1944, p. 9. 


Kodatron—A_ gas-filled discharge 
lamp through which a high cur- 
rent is passed for a very short 
period of time to obtain brilliant 
light flashes for high-speed pho- 
tography. “The ‘Kodatron’ Speed 
Lamp” by G. A. Jones, Electronic 
Engineering, June, 1944; v. 17, 
p. 16. 


Magnetron (As Originally Applied) 
—A high-vacuum thermionic 
cathode diode with control of 
current by magnetic field varia- 
tion. “The Magnetron” by A. W. 
Hull. Journal of the AIEE, Sep- 
tember, 1921; v. 40, p. 715. 


Magnetron (Oscillating)—A high- 
vacuum tube containing a cath- 
ode and an anode, the latter usu- 
ally divided into two or more 
segments, in which tube a con- 
stant magnetic field modifies the 
space-charge distribution and 
the current voltage relation. The 
interaction of the space charge 
with a resonant system converts 
dc power into ac power. “Beam 
Transmission of Ultra-Short 
Waves” by H,. Yagi. Proceedings 
IRE, June, 1928; v. 16, p. 715. 


Mecanitron—The name of a firm 
(Mecanitron Corp.) and also ap- 
plied as a trade name to certain 
of its products. Electronics, 
August, 1945, p. 230. 


Megatron—A trade name for the 
disk-seal triodes of the light- 
house type made by the General 
Electric Co. Electronic Indus- 
tries, September, 1944, p. 10. “The 
Lighthouse Tube. A Pioneer Ul- 
trahigh Frequency Development” 
by E. D. McArthur and E. F. 
Peterson, Proceedings National 
Electronics Conference; v. 1, p. 
38. 


Mesotron—Name given to a charged 
particle. They have been de- 
tected in cosmic rays. Some- 
times spoken of as a heavy elec- 
tron or meson. Applied Nuclear 
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Modern, and one of the smallest Thyratrons, type GL-546 is 14 in. high, 11/16 in. diameter, 


carries 100 ma peak at 500 volts. Has four electrodes, control-and-shield grid type, in Xenon gas 


Physics (Book) by Pollard and 
Davidson. Published in 1942 by 
John Wiley & Sons. (See appen- 
dix, page 235.) 


Monotron—A trade name applied 


at one time to monoscope tubes 
made by the National Union 
Radio Corp. The word Videotron 
was also similarly used for a 
time. 


Negatron—A high-vacuum, ther- 


mionic-cathode triode having a 
negative resistance characteris- 
tic when used in a certain way. 
“The Negatron” by John Scott- 
Taggart. London Electrician, Sep- 
tember 23, 1921; v. 87, p. 386. 


Neotron—A_ gas-filled tube de- 
signed particularly as a pulse 
generator. “Gas-Filled Tubes as 
Pulse Generators” by F. J. G. 
van den Bosch. Electronic En- 
gineering, April, 1945, p. 474. 


Neutron—An uncharged particle 


having a mass equal to a proton. 
“Possible Existence of a Neu- 
tron” by J. Chadwick. Nature, 
February 27, 1932, p. 312. 


Nutron—A trade name for radio 


receiving tubes made by a firm 
in the early 20’s. 


Penetron—A device for measuring > 


the thickness of sheet materials 
by the emergence of scattered 
Gamma rays from a needle con- 
taining radium, A Geiger counter 
is used for measurement. “Pene- 
tron Quickly Determines Steel 
Thickness.” Oil and Gas Journal, 
June 30, 1945, p. 106. 


Pentatron — Two-electrode struc- 


tures with a common filament in 
one high-vacuum envelope. “A 
New Five-Electrode Receiving 
Valve” by H. Kroncke. Wireless 
World, June 23, 1926, p. 854. 
(Continued on page 130) 


Plate power output of GL-3C22 tube at upper left is 50 w at 600 mc, with maximum plate dissi- 
pation of 125 w. Type 2C40 receiving tube has plate output of 0.075 watt as local oscillator 
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CASE STUDIES 


Modern methods of using 


high frequency heating 


<—— 

NO DISTORTION IS PERMISSIBLE when hardening this chrome-vana- 
dium copper plated coil spring to a hardness of 55-60 Rockwell “C’. A 
rectangular coil is used with a 20 kw 450 ke standard rf generator. 
The spring is scanned by rotating upon two driven alundum rollers on 
which it rests; one roller is arranged to slide back on being released to 
allow the spring to drop ifto an oil quench. One spring, 234 in. long 
x 15, in. ID is composed of 5 turns of 114 in. diameter wire and 
weighs nearly 200 grams; this was heated in 28 seconds with a coil 


6¥ in. long x 312 in. x 134 in. high, and comprising 6 turns of 3/16 
in. tubing. 


<——- 

SOLDERING A BRASS LAMP BASE to a steel headlight reflector is done 
with a 5 kw 450 ke RF generator supplying two load coils. When a 
two turn coil of Yg in. square copper tubing is used (turn spacing 5/32 
in. with the bottom turn 3/32 in. from the back of the reflector) the 
bulb is soldered in place in 4 seconds. Current in the work coil is 


approximately 200 amperes. In order to prevent reaction between the 


soldering paste and the reflector plating, a ‘neutral’ flux is used. 


<——. 
UNSOLDERING COVERS FROM GAS METERS is done in 10 seconds using 
a 20 kw 450 ke oscillator and multi-turn coil. For best results, the 


coil must closely follow the contour of the soldered edge as this con- 


centrates the power into the desired area while isolating it from the 
remainder of the case. 


ferent size of cover. 


Hence, a separate coil is used for each dif- 


<——. 

POWER IS APPLIED TO THE COIL and, at the proper instant, a screw- 
driver inserted at the edge to remove the cover, or an automatic fixture 
can be used on volume production. Resoldering, of course, is feasible, 
provided a fixture is used to apply pressure to the cover and the solder 
is properly applied. Otherwise, heat can be applied in the same manner 
as for unsoldering the covers. 


Fe 
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These solutions to typical production 
problems were worked out by the West- 
inghouse Electric Corp. 


—_— 
SILVER SOLDERING BRASS PARTS in a coil designed for universal 
use on miscellaneous small assemblies. No fixtures are required other 
than the transite block on which the parts are laid. Special solder rings 
are unnecessary since if suitable flux is used, a piece of solder placed 
near the center of the joint will flow evenly around the parts. By use 
of high frequency (450 kc), the time on this job was cut from 0.186 
hours for torch to 0.045 hours. 


—> 
MOWER SECTIONS MUST BE HARDENED along the outer edge in order 


to hold sharpness, but must remain softer in the inside area for maxi- 
mum strength. A 10 kw 450 ke rf generator operating in conjunction 
with special work handling equipment delivers one section to the 
quench tank every 2.8 seconds. The coil consists of a hairpin or 
elongated parallel sided loop bent into a shape to conform to the edges 
to be heated. The average width of the hardened zone (shown in 
insert) is approximately 34 in. with an Re hardness of 62-64. 


ae 
THE APPLICATION OF INDUCTION HEATING to the soldering of brass 


and steel clips to carbon brushes and shunt leads is an excellent adap- 
tation for rf generators. A pancake coil is made of 3/16 in. copper 
tubing for a brush 21/4 in. x 112 in. x V2 in. thick which weighs ap- 
proximately 65 grams including flexible copper leads. 


ie 
THESE BRUSHES ARE HEATED to proper soldering temperature in 2.5 


seconds per brush at 450 kc and with a power input of about 5 kw. 
By using a non-corrosive (resin) type of flux and properly controlling 
the time of the heating cycle solder creepage can be held to a mini- 
mum, 
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Fig. 3—1In spherical aberration, rays of the same color impinging on the lens at different distances make it impossible to sharply focus A. 
Fig. 4—If the object point A is moved away from the optical axis, though remaining in the same plane, another aberration, coma, results 


LENS ABERRATIONS 


@ In simple English, “aberration” 
means defect or deviation from a 
normal behavior. It is with this 
last meaning that the term “aber- 
ration” is conventionally used in 
optics, astronomy and psychiatry. 
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By ANGELO MONTANI 


Consulting Engineer, 7651 85th Road, Woodhaven, N. Y. 


Fundamental principles of optics underlying methods of 
computing refractive systems for television equipment 


Every lens, convex or concave, 
has a definite focal length f which 
is expressed by the relation: 


Ti Te nN fe 


In the above equation n is the 
index of refraction of the glass, n 
and r. the radii of curvature of the 
two surfaces and t is the axial 
thickness of the lens, Fig. 1 shows 
the physical meaning of f and re- 
lated parameters. The distance be- 
tween P and O is the focal length f. 


The construction on the figure 
clearly shows how the location of 
P is determined. If we now should 
trace some other ray impinging on 
the lens above or below the one 
represented, we would find after 
the ray is refracted, different loca- 
tions for points P and O. Besides, 
if the color of the ray is varied, we 
would find still newer locations of 
points P and O. 


Therefore to give an exact mean- 
ing to the above algebraic relation 
it has been arranged so that it ap- 
plies only to rays impinging on the 
lens parallel to the optical axis, 


Fig. 1—(Top) Physical meaning of the term f 
and related parameters. Fig. 2—Analogy be- 
tween two prisms and a spherical lens showing 
how point source is focused 


and so near to it that they cannot 
be distinguished from one another. 
The selected color of such rays is 
the yellow of the na spectral line. 
Under these conventions, the for- 
mula yields a definite focal length. 
All those rays which do not behave 
according to the equation deviate 
from the rule and constitute aber- 
rations. 


We consider here six principal 
aberrations and at each instance 
only one aberration is considered 
at a time for the sake of clarity. 
In reality, of course, all aberrations 
exist at the same time and mutu- 
ally interfere. The easiest aberra- 
tion to grasp is the chromatic ab- 
erration or color dispersion. Every 
school boy knows that a prism will 
decompose a ray of white light into 
its elementary colors. 


Fig. 2 shows how a lens may be 
thought of as two prisms with 
spherical surfaces joined together. 
The logical necessity that a lens 
should also decompose the white 
light immediately follows. Since 
no unique focus can be obtained, it 
is impossible to secure a sharp im- 
age of point A. It is understood 
that in the present figures only few 
characteristic rays are traced and 
the aberrations are represented 
qualitatively and not quantita- 
tively. 
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Fig. 5—Tri-dimensional representation of the phenomenon of coma showing the manner in which rays impinging on the lens are refracted. 
Fig. 6—If instead of a point source of light a line image is used the resultant image will be curved in conformity with lens concavity 


PICTURE PROJECTION 


Fig. 3 illustrates spherical aber- 
ration. We see how rays of the 
same color, but impinging on the 
lens at different distances from the 
optical axis form different focii. 
The rays passing through the lens 
near the edge form the shortest 
focus. In this case also, it is im- 
possible to obtain a sharp image of 
point A. 

So far we have considered point 
A situated on the optical axis; let 
us move it away from the latter 
although remaining always on the 
same plane. Beside the above aber- 


rations, new aberrations arise in 
this new position. One of these is 
“coma.” The image of point A 


The science of computing lenses 
for various purposes is a compli- 
cated one with which few are fa- 
miliar. Lens aberrations or faults 
are many and must be carefully 
corrected. Here are shown a few 
of the more common forms of 
aberrations with which lens de- 
signers are concerned. Illustra- 
tions have been simplified to help 
in giving an understanding of the 
principles involved, faults being 
shown qualitatively and not quan- 
titatively. Also, while aberrations 
are invariably co-existent, they 
have not been so shown for the 
sake of clarity—Editors. 


is no longer a point, but a short 
segment as in Fig. 4. If now point 
A is raised above the plane we get 
also “astigmatism” or ‘astigmatic 
aberration.” 

A tri-dimensional representation 
of the phenomenon is necessary 
to visualize it. Fig. 5 shows how 
the dashed rays emanating from 
point A form equal angles with the 
surfaces of the lens, and after re- 
fraction, form a separate focus 
from the dot and dash rays form- 
ing non-equal angles with the lens 


Fig. 7—Another 
Fig. 8—Concave 


OBJECT ‘SQUARE 


surfaces. The two couples of rays 
lie on perpendicular planes. 


Curvature of field 


If instead of a point we try now 
to obtain the image of a line, then 
we discover “curvature of field.” 
Fig. 6 shows how the image of 
a straight line would be curved 
with the concavity facing the 
lens. Only on an appropriately 


form of lens aberration for which corrections must be computed is distortion, in which the shape of the object becomes altered. 
lenses are subject to the same aberrations as convex lenses, are computed to be used in reducing and correct lens faults 


curved screen could this image be 
focused all at one time. Fig. 7 
shows the last aberration consid- 
ered here which is simply called 
“distortion.” Distortion in fact. is 
evident in the metrical property of 
the image in relation to the shape 
of the object. 

We again repeat, all of these ab- 
errations exist at the same time. 
Separate figures were used for each 
one because should we have rep- 
resented all of the aberrations to- 
gether, the figure would have 
looked almost undecipherable. 

Although we are confining our- 
selves here to the mere description 
of aberrations we feel that it is 
legitimate to expect from the 
reader the spontaneous question: 
If a lens is really so defective, how 
it it possible that we use them? 


Negative lenses 


In our very short excursion into 
the dioptrical domain we did not 
mention at all the “negative” 
lenses, but only the positive ones. 
Fig. 8 shows this type of lens with 
concave surfaces: which was not de- 


scribed because it does not form 
(Continued on page 150) 
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@® Various methods of recording 
currents or voltages, or other quan- 
tities which can be converted into 
current, have been in use for al- 
most half a century. Many present 
day recorders consist of large 
d’Arsonval movements to which the 
pen is directly connected. These 
movements can, however, be used 
only where appreciable amounts of 
power can be withdrawn from the 
circuit without introducing errors. 
More complex measuring and re- 
cording systems have been devised 
to avoid loading the circuit to be 
explored. 

Some systems clamp the pointer 
periodically and explore its position 
by mechanically-operated feelers, 
which in turn operate switching de- 
vices. More recent designs couple 
the pointer to the recording move- 
ment by light rays and a photo- 
cell. All of these arrangements are 
complicated by delicate mechanisms 
and require careful and competent 
maintenance. 


Continuous recording 


The greatest drawback to the 
more common arrangements is their 
discontinuity: a number of seconds 
must elapse between two samplings 
of the pointer position. Only the 
magnitude of the variable at the 
instant the pointer is clamped is 
recorded. The desirability of a fol- 
low-up system which would faith- 
fully and continuously follow and 
record the movements of an instru- 
ment pointer has always been rec- 
ognized but the means for accom- 
plishing this object became avail- 
able only recently. 

The procedure is to use the 
pointer as the arm of a double- 
throw switch, which starts, stops or 
reverses a motor, depending on 
whether the pointer makes contact 
with the down scale or up scale 
circuit, or floats in between and 
keeps the circuit open. If the up 
and down scale contacts are 
mounted on a motor-driven mem- 


NEW POWER OPERATED 


By DR. PAUL G. WEILLER 


Consulting Engineer, 95 Broad Street, New York 


Use of tube-controlled shaded pole motor drive to follow up 
movement of a sensitive instrument provides rapid operation 


ber with its center of rotation in 
line with the instrument pivot, this 
member can be made to follow any 
movement of the pointer. This 
mechanism constitutes a “follow-up 
system”. A pen connected to it 
will trace the pointer movements 
on a chart. 


Contact difficulties 


Systems of this type have been 
used as an integral part of modern 
controls or remote positioning de- 
vices, but they are operative in this 
simple form only where the trans- 
mitter (in this case, the meter) 
could exercise some _ appreciable 
contact pressure. A device designed 
to follow a meter pointer must, 
however, be able to operate reliably 
on contact pressures of 1/10 milli- 
gram or less. 

When only-such minute forces 
are available, serious obstacles in 
the way of proper operation of this 
basic system are encountered: 


1. Even at low voltages the elec- 
trostatic attraction between con- 


tacts and pointer is sufficient to 
cause wrong operation, unless 
provisions for correcting or util- 
ing this effect are made. 


2. Most contact materials will show 
traces of sticking with the pas- 
sage of even the smallest cur- 
rents when the contact pressure 
is low. 


3. All materials operating in the 
atmosphere are coated with a 
minute layer of absorbed gas and 
with material particles precipi- 
tated from the air. These low 
contact pressures are generally 
insufficient reliably to pierce this 
insulating layer and provisions 
must be made for the piercing of 
this layer to obtain .a reliable 
contact. 


Any one of these three factors 
alone would be Sufficient to prevent 
satisfactory operation. The detri- 
mental effect of all three of them 
is eliminated in the following de- 
sign: 

To prevent sticking it is necessary 
to make the contact pins of a thor- 


Fig. 1—Electrical design of reversible motor connections to tubes avoids contact troubles 
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oughly non-welding material. 
Graphite is the most reliable in this 
respect, but any surface coating of 
grease or other foreign material 
must be eliminated after mounting 
by heating the contacts to red heat 
in a flame. Tungsten, with a graph- 
ite coating, also may be used. 

The pointer of the instrument is 
removed and replaced by aluminum 
tubing .010 in. diameter (insulated 
from the movement) in which gold 
wire .005 in. is inserted. Current is 
admitted through a spiral of tinsel 
or an additional hair spring con- 
nected to the new pointer near the 
pivot. The gold wire operates 
against the graphite pins without 
sticking. 

The electrostatic attraction be- 
tween pointer and contact could 
not be eliminated, so it is put to 
use. In fact, it is found that quite 
appreciable voltage (50 to 100 volts) 
on the pointer is desirable for the 
operation of this recorder. 

However, if the spacing between 
pointer and contacts is made only, 
say, .002 in., the system becomes 


SENSITIVE RECORDER 


unstable and the pointer will hunt 
back and forth between the two 
contacts continuously for the fol- 
lowing reason: The pointer will be 
attracted to the nearest contact, the 
potential difference will disappear 
and the pointer will swing back, 
away from the contact, only to be 
attracted again. The process will 
repeat indefinitely. 


Eliminating hunting 


This action is stabilized, however, 
if the. contacts are placed at a 
greater distance from the pointer. 
Then we have a neutral zone where 
the fields of the two contacts 
largely counteract each other so 
that the remaining torque is insuf- 
ficient to move the pointer posi- 
tioned by the opposed torques of 
the hair spring and the coil of the 
d’Arsonval movement. As soon as 
the pointer is moved from the neu- 
tral zone by the latter it will be 
attracted by the nearest contact 
and cause the follow-up motor to 
function in the proper direction. 
It will remain in contact until the 


Fig. 2—Servo mechanism gives magnified indicator scale, independent pen arm, control attachment 
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contacts, and with them the pen, 
have moved to a point on the scale 
near the new position of the 
pointer. 

Now the pointer again becomes 
unstable, and will continuously 
leave the contact to be attracted 
immediately again. However, the 
motor is inched forward at each 
new contact closure meanwhile. 
Through this “pecking” process, the 
follow-up system will slow down 
and approach the correct balance 
position in small jumps. Finally, 
therefore, the pointer will come to 
rest again within the neutral zone 
and the follow-up system will stop 
at its new position. 

The “pecking” process takes the 
place of some damping. It reduces 
the speed when balance is ap- 
proached so there is no over-shoot- 
ing at all for small movements of 
the pointer. For movements of 100° 
on a 300° scale there is some over- 
shooting for fast movements—for 
example, a full scale swing in 6 
seconds. It is not too difficult to 
make the movement critically 
damped in process control where 
this is necessary. The neutral zone 
can be made quite small (about .002 
in.) by proper selection of the volt- 
age between the contacts and 
pointer. 

The voltage applied between 
pointer and contacts may be be- 
tween 20 and 100 volts, depending 
on the spacing, the torque of the 
meter and the sensitivity desired. 

The piercing of the gas layer on 
the contact surfaces is accom- 
plished easily by the comparatively 
high voltage, assisted by two small 
capacitors placed between’ the 
pointer and each contact. Just be- 
fore the pointer makes contact, a 
minute spark from the condenser 
discharge, will pierce the gas layer 
and insure passage of the minute 
currents involved. 

It is quite clear that such a sys- 
tem can handle only a small frac- 
tion of a milliampere. Since even 
the coil current of a sensitive relay 
might cause unreliable operation, 
the contacts are called upon to 
handle only the grid circuit of an 
electron tube. 

In Fig. 1, meter A may be the 
movement corresponding to one in 
a 0-1 milliameter or a 0-50 micro- 
ammeter, having high resistance 
and high torque. Any meter with a 
torque of 20 centimeter milligrams 

(Continued on page 136) 


FM gives continuous control of RR switching 


Freightyard 
Radio Network 


Two-way FM communication, be- 
tween the yardmaster and the en- 
gineers of five switching locomo- 
tives, has resulted in a considerable 
speed-up of freight movement at 
the “ast Pittsburgh plant of West- 
inghouse. The five mobile units, in- 
stalled in the engines, are industrial 
models of the Army’s walkie-talkie. 
These and the main transmitter- 
receiver station near the yard office 
provide continuous control of 
freight traffic over all of the 25 
miles of track in the yard. In spite 
of the fact that this installation is 
in the highly industrialized Alle- 
gheny River Valley, where thou- 
sands of electrical machines are 
operating, no static or noise inter- 
ruptions are experienced. 


Alloy Analysis 


A direct reading spectrometer for 
electronically measuring the con- 
centration of elements in alloys and 
automatically recording the results, 
has been developed and is in use by 
the Dow Chemical Co., Midland, 
Mich. Tests can be made in 40 
seconds, and the entire operation 
is automatic from the time the 
metal samples are placed in the in- 
strument until the analysis is re- 
corded on paper. Up to 14 elements 
can be determined simultaneously. 
The speed of operation is of par- 
ticular importance when in melting, 
alloying and casting metals, a melt 
must be kept at a specified temper- 
ature while waiting for analytical 
reports. 


TUBES 


ON THE JOB 


Steel Injection 


An electronically heated and 
controlled injection molding press 
to mold stainless steel, nickel or 
other metals, with a melting point 
under 4200° F, has been developed 
and is in use in the Hisgen Ma- 
chine Tool Works, 2047 W. 94th St., 
Los Angeles 44, Calif. This equip- 
ment, capable of handling individ- 
ual shots up to 15 lbs., is entirely 
automatic in operation—closing, 
injection, opening the die and the 
ejection of the molded unit. Four 
injections per minute are obtain- 
able. The material to be molded 
is in granular form and injected 
into the die with a double telescop- 
ing, triple thread plunger which 
sets up a pressure of about 80,000 
lbs. per square inch. Using an 85 
kw Megatherm generator, manu- 
factured by Federal Telephone and 
Radio Corp., Newark, N. J., the 
heating time of a single steel in- 
jection is 2 seconds. 


Stainless steel can now be molded electronically 


~~ 
The fully automatic 


direct-reading 
developing equipment or a microphotometer; tests are made in less than a minute 


spectrometer eliminates the 


Small parts on magnetic chuck ready for grinding 


Production Grinding 


A packaged industrial type tube 
rectifier unit has helped solve a dif- 
ficult problem in handling small 
wafer-like component parts on a 
production surface grinding opera- 
tion. Long set-up time and a large 
percentage of spoilage were report- 
ed until the Blanchard Machine 
Co., Cambridge, Mass., installed a 
grinder with a rotary magnetic 
chuck. In operational set-up, one 
surface of each of the plates are 
thinly coated with a suitable wax. 
The components are then positioned 
on the wax surface of one plate 
and the plate warmed. After cool- 
ing, the wax acts as a bond between 
the wafers and the support plate. 
The assembled plate is then cen- 
tered on the magnetic chuck and 
locked on with necessary de sup- 
plied from the rectifier unit. 

Loadings as high as 200 pieces at 
one time have been handled by this 
method. 


need for photographic 
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Feed table and gaging head of piston ring inspection unit; rings are fed, checked and sorted 
automatically, Complete inspection cycle takes about two and a half seconds 


Dielectric Drying 


In addition to a saving of eight 
to ten hours in drying large trans- 
former bushings, dielectric heat- 
ing has also eliminated the need 
for bulky drying ovens and the 
network of steam piping previously 
required in the Westinghouse Elec- 
tric Plant at Sharon, Pa. 

A single Westinghouse 10 kw 
generator supplies the heating cur- 
rent to a bank of drying cages, the 
5 me frequency being distributed 
by a nitrogen-filled coaxial line. 
Separate tuning boxes are installed 
in each cage for the proper adjust- 
ment of individual load conditions. 
A vacuum line and oil pressure 
lines also have connection valves 
in each drying cage. As an in- 
sulator is being dried, the moisture 
driven off is carried away through 
the vacuum line. After thorough 
drying, and while the heat is still 
being applied, oil under pressure 
is forced into the insulation. 


Piston Ring Gage 


Fully automatic equipment which 
will inspect and sort piston rings 
at a rate of 1500 per hour, uses a 
photo electric gaging unit for 
measuring both the width of the 
gap and the trueness of the pe- 
riphery. The equipment was de- 
veloped by the Sheffield Corp., 
Dayton, Ohio, and makes possible 
high speed inspection and accurate 
size standards with tolerances 
within 0.0001 in. 

Rings are manually stacked in a 
vertical feed rack and in two au- 
tomatic operations each ring not 
only is checked for gap size and 
outside surface roundness, but so- 
lenoid operated trap doors are 
tripped for proper sorting of all 
inspected rings. The piston rings 
are individually fed into the gag- 
ing position formed by the 180 de- 
gree arcs in both the feed slide 
and the stationary compression 
plate. The size of the circle formed 


Dielectric drying lay-out, showing arrangement of coaxial cable, oil and vacuum lines 
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by the two arcs is the normal 
working diameter of the ring and 
in this position the size of gap is 
measured. The vertical feed spider 
then descends and pushes the pis- 
ton ring into a constantly rotating 
master ring. Rollers on the spider 
fingers assist in properly position- 
ing the piston ring. A concen- 
trated beam of light projected 
through an optical system scans 
the outside periphery of the ring 
checking its light-tightness. If 
either or both check operations in- 
dicate a piston ring outside of 
tolerance, the ring is automatically 
sorted into proper reject container. 


Production Economies 

One of the first induction heat- 
ing operations to be engineered 
into the production lines of the 
Studebaker Corp., South Bend, 
Ind., is the hardening of teeth on 
the ring used as a starting gear on 
the flywheel. While these teeth 
must be extremely hard to with- 
stand the repeated shocks of en- 
gine starting, the body of the ring 
should remain comparatively soft 
for future mechanical processing. 


ill 


Ring gear ready for 20 sec. hardening operation 


The 20-second electronic harden- 
ing operation is started’ when the 
ring gear is placed on a brass jig 
which revolves at 75 rpm inside a 
two-turn heating coil. . Directly 
over the heating element is a circu- 
lar water ring for quick quenching. 
The actual hardening process takes 
13 seconds—long enough to bring 
the gear teeth to a temperature of 
1500° F. Seven seconds are needed 
for complete water quenching. 

As a comparison to this 20-second 
hardening operation, prewar case- 
hardening of this same type of 
gear required heating the ring gear 
in a gas oven for one hour before 
quenching, while tempering the 
body of the ring took an additional 
90 minutes. 


Because the method by which a 
viewing screen is made greatly af- 
fects its characteristics some of 
these methods of application will 
be considered in some detail. Some 
characteristics of the screen which 
are affected by the screening 
method are optical contact, con- 
trast, secondary emission, and ef- 
ficiency. Each of the methods de- 
scribed below offer advantages and 
the final choice depends upon a 
number of factors such as size of 
bulb and screen, type of screen, 
thickness of screen desired, number 
of bulbs to be screened, etc., and 
other factors which will be appar- 
ent from the following description 
of production operation. 


Spraying 


In this method a suspension of 
the phosphor in a volatile liquid is 
sprayed onto a heated bulb. The 
volatile fluid may be acetone, water, 


Fig. 17—Making C-R tube screens by dusting. 


By IRVING KRUSHEL 


PHOSPHORS AND THEIR 


North American Philips Co., Inc., Dobbs Ferry, N. Y. 


Part 2 of a study of the manufacture, applications and 


or methyl alcohol. To the suspen- 
sion may be added a binder such as 
nitrocellulose or sodium silicate. 
The particle size range which can 
be sprayed to form a uniform 
screen is approximately 0.1 to 8 
microns. The density of the mate- 
rial must be considered as it is im- 
practical to suspend a uniform 
large particle size range of a dense 
material such as zine sulfide in the 
common suspending agents used. A 
“peptizing” agent such as acetic 
acid may be used to aid in suspen- 
sion and in preventing the forma- 
tion of aggregates. 

About three times as much phos- 
phor as is needed to coat the screen 
is sprayed into the bulb making 
this a fairly wasteful process. This 
method though lends itself to quan- 
tity production. Phosphors can be 
milled in the suspending agent and 
brought to the desired particle size 
range very conveniently. Pl, P3, 
P4, and P5 screens are often made 


The phosphor is held by a coating of binder 


this way. The degree of optical 
contact of such a screen is fairly 
high thus adversely affecting the 
contrast. 


Dusting 


This method is probably the sim- 
plest and most flexible one. A 
binder such as potassium silicate 
or phosphoric acid is first used to 
coat the surface receiving the phos- 
phor. The phosphor is then made 
to settle and roll over the coated 
surface until a uniform layer of 
the desired thickness is formed, 
see Fig. 17. As the particles roll 
over the binder treated surface 
they are themselves coated with 
binder, and will hold fresh particles 
rolling over them. In. this way a 
very thick screen, if desired, may 
be built up which can receive an 
additional coating of binder to still 
further strengthen the bond be- 
tween screen and glass. The parti- 
cle size range for dense materials 
such as sulfides is from 15 to 35 
microns with a preponderance of 
larger sizes giving a more uniform 
screen. For materials of lesser den- 
sity such as Silicates and tung- 
states for the best results by dust- 
ing, the particle size range should 
be from 5 to 15 microns. This 
method yields screens with very 
high contrast because of the low 
optical contact resulting from such 
a screening. 


Settling 


Particles distributed in a liquid 
will settle by gravity and uniformly 
deposit on the bottom of the con- 
tainer if the suspension is free from 
vibration and if the particles are 
of the correct size. The liquid can 
then be poured or siphoned off 
and a thin layer of material will 
be firmly adhered to the glass. A 
binder such as potassium silicate 
or phosphoric acid may be used to 
get better adhesion. The homoge- 
neous distribution of the material 
in the liquid plus a lack of temper- 
ature difference between the liquid 
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BEHAVIOR IN TELEVISION 


properties of phosphors in relation to television needs 


and its surroundings (to prevent 
setting up of heat currents) are 
other factors upon which the uni- 
formity of deposition depends. 

A wide range of particle sizes can 
be used in settling. The upper limit 
is determined by the density of the 
particles and type of binder used. 
The lower limit is the point where 
colloids form or where the length 
of settling time makes the process 
impractical. 

Settling lends itself to the screen- 
ing of large bulbs and screens. It 
yields a screen of fairly high con- 
trast because the optical contact is 
little. 


**Flowing-on’’ 


A suspension of phosphor mate- 
rial in a nitrocellulose-amylacetate 
solution can be made to uniformly 
coat or flow over the face of a bulb 
thus forming a thin phosphor layer 
or screen.. The excess material is 
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poured off and the bulb is heated 
till the binder and solvent are thor- 
oughly baked out. By changing 
the concentration of phosphor in 
the binder or by changing the vis- 
cosity of the binder the thickness 
of the screen can be adjusted be- 
tween wide limits. The degree of 
optical contact is very low in this 
method consequently aiding the 
contrast. 


Electrostatic deposition 


In this process an intense electric 
field is produced by a charged elec- 
trode inserted into the bulb. The 
air in this intense field is ionized 
producing charges of one kind. The 
particles will be charged identically 
and they are repelled from the 
electrode and deposit on the bulb 
which is grounded. 

The application of a multi-com- 
ponent screen such as the P4 screen 
offers the peculiar problem of sep- 


aration of components due to the 
variance in densities and particle 
size with the resulting color dis- 
arrangement. Also where a phos- 
phor cannot be milled and must be 
used with the particle size range 
obtained from the crystallization 
process the choice of screen appli- 
cation method is limited. 


Properties of phosphors 


From the foregoing discussion it 
can be seen that before a phosphor 
can be used for television cathode 
ray tube purposes it must meet the 
following requirements: 


1. Resist milling deterioration of 
efficiency 

2. Be able to withstand the high 
temperatures of tube processing 

3. Easily give up the gas it con- 
tains. 


In addition a phosphor must 
have qualities necessary for satis- 
factory tube operation. These qual- 
ities will be understood from the 
following description of the opera- 
tion of a cathode ray tube. Elec- 
trons from a hot oxide cathode 
(indirectly heated) are focused 
into a fine beam and are acceler- 
ated through a deflecting system 
onto the phosphor screen. The de- 
flecting system moves the narrow 
electron beam about so that the 
picture is traced out while a grid 
modulates the beam intensity and 
consequently the picture bright- 
ness. By processes described previ- 
ously when the electron beam hits 
the phosphor screen light is emit- 
ted rapidly (fluorescence) or slowly 
(phosphorescence). The emitted 
light should be of a pleasant color 
and this color should not change 
under different electron beam con- 
ditions. For each electron that 
comes onto the screen at least one 
must come off otherwise a nega- 
tive charge will be built up which 
will impair the operation of the 


Fig. 18—Dusting a phosphor coating on a 
large (10 in.) cathode ray tube 
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tube. Also for television purposes 
it is important that the phosphor- 


escence of the phosphor be of such © 


a duration that one picture will 
not remain to interfere with the 
next one. Finally it is important 
that a phosphor be able to with- 
stand deterioration by bombard- 
men with highly accelerated elec- 
trons for a protracted period of 
time. The following characteris- 
tics are therefore desirable in the 
operation of the tube. 


. Efficiency and brightness 

. Proper color 

. Color stability under varying 
conditions of tube operation 

. Good secondary emission char- 
acteristics 

. Proper phosphorescent charac- 
teristics 

. Resistant to electron bombard- 
ment. 
These qualities will now be con- 

sidered in detail. 


Resist milling 


For most processes of screening 
a phosphor must be brought to the 
proper particle size range before it 
can be used. This can easily be 
done in a ball mill to which is 
also added the fluid in which the 
phosphor is to be suspended. Dur- 
ing’ this’ milling process the phos- 
phor undergoes a loss in efficiency 
due to the disturbing of the sensi- 
tive lattice structure unique to lu- 
minescent substances. 


Milling will seriously reduce the 
efficiency of sulfide phosphors 
when prolonged beyond 8 hours. 
The phosphor system zine cadmium 
sulfide, copper activated will lose 
most of its phosphorescence if 
milled for 6 hours. 

Tungstates and silicates are more 
stable and therefore can withstand 
prolonged milling with but a slight 
loss in efficiency. Willemite and 
zine beryllium silicate in fact show 
increased fluorescent intensity with 
smaller particle size in the range 
from 20 to 2 microns indicating 
that their fluorescence seems to be 
a surface phenomenon (16) (see 
Fig. 5). 

Many phosphors can be prepared 
during the firing or crystallization 
process so that they have a parti- 
cle size range proper for applica- 
tion to the bulb without milling. 
Thus the loss in efficiency resulting 
from milling is avoided. For in- 
stance zinc sulfide and zinc cad- 
mium sulfide mixed to give a white 
fluorescent color can be applied to 
the bulb by the dusting process 
without milling, if the particle size 
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range is properly distributed be- 
tween 15 and 30 microns, which can 
easily be done during crystalliza- 
tion. 
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Fig. 5—Willemite and zinc beryllium silicate 
can stand prolonged milling as fluorescence 
increases with small particle size 
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Contrast in the picture depends 
to a large extent upon the optical 
contact between the phosphor and 
glass surface on the bulb. The op- 
tical contact in turn depends upon 
the phosphor particle size and the 
method of screen application. With 
decreasing particle size comes in- 
creased optical contact with a cor- 
responding decrease in contrast. 
Sprayed screens have an optical 
contact of 30%, settled screens 20%, 
and dusted screens 15% (17). 


Withstand high temperatures 


The manufacture of cathode ray 
tubes requires that the envelope 
and phosphor be repeatedly heated 
at 400°C in air and in vacuum. 
This is done to drive the binder 
completely out of the screen and 
that portion of the tube. 


Phosphors in general rapidly lose 
their efficiency when heated above 
200°C. Since the crystal lattice is 
heat formed it is heat sensitive and 
may be permanently affected by 
excess temperature. Phosphores- 
cence can be quenched by heating 
or application of infra-red as for 
instance in zinc cadmium sulfide 
copper activated. The addition of 


l 
Z, 


é 


LIGHT OUTPUT 


ee 


tii i 


\ 2:°3 @4 6 8 


20 30 40 60 80100 200 400 600 


Fig. 7—Beam current density in micro-amps/cm2 as abscissa vs. light output as ordinate. Curve 1., 


Zinc silicate 


(ZnoSi04*Mn); 2., Calcium tungstate 
(ZnCdS-Ag); 4., Zine Beryllium Silicate (ZnBeSiO;-Mn); 5., Zine Sulfide (ZnS*Ag). 


(CaWo4); 3., Zine cadmium sulphide 
At higher 


current densities screen saturation changes the directly proportional relation between current 
density and light output with resultant drop in the latter 
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Fig. 8—Light output plotted vs. screen kilovolts relative to the cathode. 


Curve 1., Calcium tung- 


state (CaWo4); 2., Zine sulphide (ZnS:Ag); 3., Zine Beryllium silicate (ZnBeSiO3:Mn); 4., Zinc 


Cadmium Sulfide (ZnCdS-Ag); 5., Zine silicate (Zn2SiO,:Mn). 


curves indicate linear relationships. 


For low current densities the 


With increased voltage, however, a point is reached where 


the screen can not pass off rapidly enough the negative charge imparted by the electrons, thus 


causing the potential to drop 


energy releases electrons from the 
trapped states more rapidly than 
the normal energy transfer from 
the crystal lattice to these elec- 
trons. Conversely at extremely low 
temperatures of about —175° C, the 
luminescence is increased and phos- 
phorescence can be made to per- 
sist for long periods of time. 

Sulfide phosphors are much more 
affected by heat than silicates or 
tungstates. In the P4 screen the 
zine sulfide often loses some of its 
efficiency during tube manufacture 
resulting in shaded areas of high 
efficiency zinc beryllium silicate 
and low efficiency zinc sulfide. 
When zinc beryllium silicate is 
heated in air and cooled from a 
temperature above 350°C a chemi- 
cal deterioration takes place in 
which a brown oxide, manganic 
oxide (Mn203) is formed which 
Causes discoloration of the nor- 
mally white zinc beryllium silicate 
and loss in fluorescent brightness 
up to 20%. The reaction is revers- 
ible and the original phosphor 
(color and fluorescent brightness) 
may be obtained by heating the de- 
teriorated form in a vacuum or re- 
ducing atmosphere (18). 


ELECTRONIC INDUSTRIES @ January, 1946 


Bex 


-80+-—__1+—__+ — 


| | / 
-60+— a = 


7 | 
- 407————+ Se! eee A 


SCREEN VOLTS RELATIVE TO ANODE NO.2 
‘ ‘ ' 


- 20+ 2! i a <a 
a! 4 
2 a 6 8 10 2 


Fig. 9—Screen volts vs. anode No. 2 kilovolts. 
Curve 1., Calcium tungstate; 2., Zine sulfide; 
3., Zine silicate; 4., Zine beryllium silicate. 
Screen potential is limited by secondary emis- 
sion. Increasing the accelerating potential 
will not increase the screen potential but will 
increase its charge 


Fig. 10a—Fluorescence drops instantly 
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TIME — FLUORESCENCE 


Another heating effect is due to 
the kinetic energy of the electron 
beam. As explained above, much of 
the exciting energy of the electron 
causes oscillations of ions and 
atoms (vibration of the crystal lat- 
tice) throughout the crystal (ther- 
mal agitation). This heating effect 
and resulting loss in efficiency be- 
comes a critical problem at higher 
electron accelerating voltages and 
increasing beam densities. 


Give up gases 


Gases are aksorbed by phosphors 
because of strong forces of attrac- 
tion between the solid and gas 
molecules. The result is the forma- 
tion of a thin film of condensed 
gas molecules which adheres very 
strongly. Actually there is little 
active space on the surface of the 
phosphor crystal that can, by the 
unbalanced attractive forces ab- 
sorb gases, but in the case of a 
phosphor the area becomes very 
large because of the fineness of the 
material. 


Phosphors moreover are some- 
what porous in their structure and 
thus expose great interior surfaces. 
Capillary condensation occurs in 
these pores producing iiquid hav- 
ing an abnormally low vapor pres- 
sure. 

In cathode ray vacuum tube man- 
ufacture attempts are made to re- 
move these gases by reducing the 
pressure and raising the tempera- 
ture so that rapid stripping will 
occur. In many cases though ab- 
sorption may be partly irreversible 
so that a definite amount of gas 
always remains absorbed. 


Efficiency, brightness, color 


The function of a phosphor is to 
convert the energy of the electron 
beam into visible light energy. The 
degree of this conversion is the ef- 
ficiency of the phosphor and is the 
ratio of the total energy output 
per total energy absorbed. For 
practical purposes it is sufficient to 
measure the amount of visible light 
output per wattage input. This 

(Continued on page 142) 


Fig. 10b—Phosphorescence dies slowly 
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Electronic news in the world’s press. Review of engineer- 
ing, scientific and industrial journals, here and abroad 


Magnetostrictive 
Oscillator Coupling 


H. Thiede, Atlas Werke A.-G., Bremen (Akus- 
tische Zeitschrift, Berlin, Vol. 8, No. 1). 


In some instances it is not feas- 
ible to contact the medium directly 
it is intended to vibrate by means 
of a magnetostrictive oscillator. For 
instance, the medium may be a 
chemical reacting with the oscil- 
lator material or at a temperature 
at which the oscillator is not opera- 
tive. A mechanical coupling to 
transmit the ultrasonic oscillations 
generated by the magnetostrictive 
oscillator to the medium has there- 
fore been developed. 

A magnetostrictive oscillator of 
conventional design is coupled with 
a piston made of material which 
can be readily set in oscillation. 
The oscillator and piston are tightly 
fitted at their adjacent surfaces, as 
indicated in the drawing. Their two 
centers are connected by the sup- 
port so that the center zones of 
oscillator and piston are at con- 
stant distance from one another at 
all times; they are nodal planes. 


Upon vibration of the magnet- 
ostrictive oscillator at its resonant 
frequency, it exerts pressure on the 
piston exciting it to oscillate in 
opposite phase to that of the mag- 
netostrictive oscillator. The adja- 
cent faces of oscillator and piston 
constitute a plane of maximum dis- 
placement. For correct adjustment, 
there will be only a small damping 
in the transfer of oscillations. 


The material of the piston should 
be chosen to meet the physical and 
chemical requirements. Ceramics 
proved suitable in exciting ultra- 
sonic oscillations in liquids at tem- 
peratures of several hundred deg. 
C., at which temperatures the mag- 
netostrictive effect can no longer 
be used. An oscillator was con- 
structed for engineering purposes 
which incorporated a water cooling 
system for the magnetostrictive os- 
cillator. The piston is preferably 
made of a material having low ther- 
mal conductivity—for instance, por- 
celain. This construction also per- 
mits the maintenance of high in- 
tensity ultrasonic oscillations in air. 

A demonstration of water drops up 
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to 1 cm in diameter floating at the 
nodal points of an ultrasonic field in 
air are reported. Further, a strong 
emulsification of an oil-water mix- 
ture could be achieved by constant- 
ly adding the oil through an axial 
hole in the piston which dips into 
water. : 

Suggested: applications of the 
coupled magnetostrictive oscillator 
are: generating ultrasonic oscilla- 


MAGNETO- 
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PISTON 


Piston coupled to magnetostrictive oscillator 


tions in liquids up to 700° C., in 
strong acids or bases, or under con- 
ditions where the elimination of the 
accompanying heat is essential, or 
where strong ultrasonic fields in air 
or gases are needed over a long 
period of time, and for the prep- 
aration of strong emulsions. 


Formula for 
Ferroinductance 


J. D. Ryder (Electrical Engineering, Oct 
aa g ring ctober, 


A comparatively simple function 
for the . magnetization curve of 
steel, which checks with the experi- 


mental shape, is proposed. It is the 
gudermannian, gd x = tan sinh x; 
its derivative, sech x, is propor- 
tional to the inductance. The em- 
pirical form adopted for the mag- 
netization curve was 


aNi cNi 
l- l 


where B,, a and c are empirical 
constants to be evaluated by a trial 
process from experimental curves. 

The formula was tested for Hi- 
persil, Nicaloi and many other 
steels; close agreement was ob- 
tained in all instances (compare 
figure). From this expression, the 
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Magnetization curves illustrating agreement 
between measured and computed values 


formula for the inductance can 
be derived: 


cA N?* 


AB, N? Ni 
i : - oh — 


108! l 10% 


where the second term is the value 
if the iron is removed, leaving an 
air core. By the use of this equa- 
tion, an inductor can be designed 
in advance of construction, to have 
a given inductance at a given value 
of current i, the only data required 
being the constants B,, a and c of 
the particular steel used. 

A new method has been devel- 


‘oped by which ferroinductance can 


be measured at any value of cur- 
rent or ampere turns. 

Assuming a sinusoidal applied 
voltage, the impedance of a series 
circuit of resistance, ferroinduct- 
ance, which is a function of the 
current, I, and capacity may be 
found from 


T 
Zz “4e+(ad sech = 
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where De ranging from 


aAB,,N? 
108} 


0.3 to 0.5, depending on the steel 
used. The first term in the bracket, 
representing the reactance of the 
ferroinductance, was experimental- 
ly verified. A reactance curve was 
measured, k computed from one 
particular value, and the other 
points of the curve calculated for 
this value of k. 

At ferroresonance, the second 
term under the radical is zero, in 
analogy to the conventional reso- 
nance condition. The current for 
which this obtains can be evaluated 
from the above formula. 

The ferroreactive voltage drop, 

Ex, may be written as 


‘i _wAB,N ka 
u” 10% cosh ka 


where a = aNI 1. From the shape 
of this function as plotted against 
ka it may be inferred that for ka 
smaller than unity, the reactive 
voltage drop is an almost linear 
function of the current, as is con- 
ventionally assumed for reasons of 
simplicity. 


RC Oscillator Design 


D. S$. Robertson (Amalgamated Wireless of 
Australia Technical Review, Sidney, Vol. 6, 
No. 7, 1945). 

Design features of RC coupled, 
variable-frequency audio oscillators 
are considered with a view to avoid- 
ing inconveniently high resistance 
values at the cost of frequency 


SINGLE camene =o 
STAGE 
AMPLIFIER 


Fig. 1. Schematic diagram of RC oscillator 


range. This is accomplished by vary- 
ing only two capacitors in a four- 
capacitor network and dimension- 
ing the constant capacitors for large 
capacitance so that the associated 
resistance values are comparatively 
small. 

The six possible networks indi- 
cated by Fig. 2, and which may be 


C 


E? 
Bt 


C, =C, =C 
C, =C, =Ca 


T 


Fig. 2. Six possible RC feedback networks 
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inserted in the oscillator shown in 
Fig. 1, are studied. In all instances 
only two of the four capacitors are 
varied; the frequency is then pro- 
portional to either 1/C or 1/C,}, 
depending on which pair of capaci- 
tors is varied. Upon plotting y as 
a function of fs it is seen that y re- 
mains fairly constant for either low 
or high values of 8 (§ is the ratio 
C/C, as given in the table). How- 
ever, attenuation is a minimum for 
8 equal to unity and increases with 
decrease or increase of 8. Circuit 
performance will be clear from the 
accompanying table. 

It is shown that for a given am- 
plifier gain, networks I,1 and II,1, 
with C, variable give lower resist- 
ance values at a desired operating 
frequency, than any of the other 
networks considered. 

Automatic volume control is re- 


quired with all types of oscillators 
treated. 


Frequency Measurement 
with Deflection-Modulated 
CR Tube 


P. Nagy and M. J. Goddard (Wireless Engineer, 
London, September and October, 1945). 

The deflection-modulated cath- 
ode-ray tube, or signal converter, 
is connected as a generator to pro- 
vide a calibrated time-base for di- 
rect measurements of frequency 
with an oscillograph. The accuracy 
of reading is +1%. 

By an electron optical system 
(G,A1,A2) the image of the elon- 
gated cathoded K is sharply focused 
at the output electrode XY. Dur- 
ing the scanning period, the image 
falls on X and the output load C 
is negatively charged by the beam 
current; during the fly-back period, 
the image falls on Y, the output 


load C is positively charged. This 
performance is secured by means 
of secondary electron emission of 
output electrode X, Y and by pro- 
vision of auxiliary electrodes Gy, 
and Goe.* Circuit elements R;, Re 
and Ce are inserted to provide re- 
generative feedback. 
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Deflection-modulated cathode-ray tube circuit 


If the image falls partly on X and 
partly on Y, secondary electrons 
emitted by Y are collected by aux- 
iliary electrode Ge; the resultant 
potential is fed back to Pz deflect- 
ing the image wholly onto the posi- 
tive output electrode Y. The output 
load C is now being positively 
charged until it reaches a potential 
close to the potential of electrode 
G2. Then the current to the col- 
lector electrode G2 decreases ab- 
ruptly inducing a potential on de- 
flecting plate Pe so that the image 


*The tube is described by P. Nagy in the 
Journal of the Television Society, London, 
June, 1944; summarized in Electronic Indus- 


tries, Nov. 1944—page 112. 
(Continued on page 162) 
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Supplementing the Annual Electronic Listings appearing in December issue 


PATENT ATTORNEYS 


Adams, ira J., 41 Park Row, New York, 

N. Y. : 

Allyn, Robert Starr, 
York, N. Y. 

Barber, Alfred W., 34-04 Francis Lewis 
Blvd., Flushing, N. Y. 

Brady, "John, Suite 701 Colorado Bldg., 
14th & G Sts., N. W., Washington, D. C. 
Clark, Russell i., First National Peak 

Bldg., Chicago 3, Ill. 

Cooper, Kerr & Dunham, 233 Broadway, 
New York, N. Y. 

Darby & warty, 405 Lexington Ave., New 
York, N. Y. 

Davis, Lindsey, Smith & Shonts, 1901 Mc- 
Cormick Bldg., 332 S. Michigan Ave., 
Chicago, Ill. 

Dybvig, Henry G., 922-3 Reibold Building, 
Dayton, Ohio 

Ehret, Cornelius D., New Land Title Build- 
ing, Philadelphia, Pa. 

Fenning, ® National Press Bldg., Wash- 
ington, D. C. 

Fish, Richardson & Sits 20 Exchange 
Place, New York, N. 

Flam, John, 548 8. sees St., Los Angeles, 


Ca 
Gluck, wm. S., 521 Fifth Ave., 
N. Y. 


41 Park Row, New 


New York, 


eae, J. Clark, 573 Jackson St., Chicago, 

Harness, Dickey & Pierce, General Motors 
Building, Detroit, Mich. 

Hodgkins, Howard W., First National Bank 
Bldg., Chicago 3, Ill. 

Howson & Howson, Fidelity Philadelphia 
Trust “~~ 123 S. Broad St., Phila- 
delphia, P. 

Kahn, Robert L., 105 W. Adams St., Chi- 
cago, Ill. 

Knight, Harry E. & Octavius, 2 Rector St., 
New York, N. Y. 

Kolehmainen, W. M., Board of Trade Bldg., 
Chicago 4, Ill. 

— Paul, 41 Park Row, New York, 


Lyon & & Lyon, 811 W. 7th St., Los Angeles, 


dee ‘Nolte, Crews .* Berry, 11 W. 42nd 
St., New York, N. 

Mueller, Foorman, 1188 Monadnock Block, 
Chicago, Ill. 

Mumma, Harries A., 
York, N. Y. 

Munn, Liddy, Glaccum 4" Kane, 24 W. 
40th St., New York, N. 

Ostrolenk, Samuel, 10 E. Toth St., New 
York, N. Y 

Ould, R. S., 507 McLachlen Bldg., Wash- 
ington, D. C. 

Pennie, Davis, Marvin & Edmonds, 247 
Park Ave., New York, N. Y. 

Polachek, Zoltan H., 1234 Broadway, New 
York, N. Y. 

Pumphrey, Walter H., 

x. 


61 Broadway, New 


42 Broadway, New 
York, 

Richey ‘%& Watts, Union Commerce Building, 
Cleveland, Ohio 

Rines, David, 1 Federal St., Boston, Mass. 

Rogan, John’ J., 41 Park Row, New York, 


Stewart, Ralph B., oe Press Build- 
* ing, Washington, D 

Sutton, Lloyd H., N.W., 
Washington, D. C. 

Ly gee 41 Park Row, New York, 


M00" 10th St., 


= J. P., 38 Park Row, New York, 


Van Deventer - = 342 Madison Ave., 
New York, 

Wilkinson, LarBon Byron & Knight, First 
National Bank Bldg., Chicago, Ill. 
Wupper, Benjamin F., Board of Trade Bldg., 

Chicago 4, Ill. 


ASSOCIATIONS 


Acoustical Materials Assn., Wallace Water- 
fall, Secy., 65th Floor, 350 Fifth Ave., 
New York, N. Y. 

Acoustical Society of America, Wallace 
Waterfall, Secy., 350 Fifth Ave., New 
York, N. Y. 
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American Association for the Advancement 
of Science, Smithsonian Institution Build- 
ing, Washington 25, D. C. 

American Chemical Society, 1155 Six- 
teenth St., N.W., Washington, D. C. 
American Designers’ Institute, 115 E. 

40th S., New York, N. Y. 

American Electroplaters Society, 308 W. 
First St., Dayton, Ohio 

American Institute of Chemical Engineers, 
50 E. 41st St., New York, N. Y. 

American Institute of Electrical Engineers, 
29 W. 39th St., New York, N. Y. 

American Institute of ~— 57-59 E. 
55th St., New York, N. 

American Mathematical ohio: 531 W. 
116th St., New York, N. Y. 

American Physical Society, Karl K. Dar- 
row, Columbia University, New York 27, 
N. 


American Radio Relay League, East Hart- 
ford, Conn. 

American Society for Metals, 7301 Euclid 
Ave., Cleveland, Ohio 

American Society for Measurement and 
Control, L. M. Susany, Carnegie Institute, 
4400 Forbes St., Pittsburgh, Pa. 

American Society of Mechanical Engineers, 
29 W. 39th St., New York, N. Y. 

American Society for Testing Materials, 
260 S. Broad St., Philadelphia, Pa. 

American Society for X-Ray & Electron Dif- 
fraction, J. D. H. Donnay, Secy., Her- 
cules Powder Co., Wilmington, Del. 

American Standards Assn., 70 E. 45th St., 
New York 17, N. Y. 

American Television Society, 2 W. 45th St., 
New York, N. Y. 

American Welding Society, 29 W. 39th St., 
New York, N. Y. 

Associated Police Communications Officers, 
Inc., Michigan State Police, Lansing, 
Mich, 

Edison Electric Institute, 420 Lexington 
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The trip unit has a 
fixed, instantaneous trip point, independent of its time 
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Magnetic blowout contacts, mounted in individual are- 


ing chambers, add speed to the arc interruption. As 


the strength of the current to be interrupted in- 
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to the intensified magnetic blowout field. 


Magnetic Blowout 


Magnetic Overload Trip 


Send for NEW Catalog, Showing Complete ‘Line, 
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HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Est. 1888 
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NEWS 


OF THE INDUSTRY 


GE Reduces 
FM Transmitters 


Low-power. General Electric post- 
war FM broadcast transmitters will 
sell for less than prewar prices, in 
some cases as much as 10% less. 
Among the developments that make 
this possible is a new simplified 
circuit using a new modulator tube 
called the Phasitron (See page 78 
this issue). Shipment of the first 
low-power FM transmitters is ex- 
pected around March 1, and all new 
GE FM broadcast transmitters will 
employ the new circuit and tube. 


Press Wireless 
Expands Manufacturing 


Press Wireless, Inc., with head- 
quarters at 1475 Broadway, New 
York, N. Y., has formed a subsidiary 
company to care for the company’s 
expanding manufacturing activi- 
ties. The new company will do 
business as the Press Wireless Mfg. 
Corp., and will be housed in a new- 
ly-constructed building in Long 
Island City. The organization will 
be under the direct supervision of 
A. Warren Norton, Press Wireless, 
Inc., president; Ray H. de Pasquale, 
who has been elected vice-presi- 
dent, will be director of manufac- 
turing. Other officers are James 
Humphrey, Jr., treasurer, James E. 
Denning, secretary, and Alfred G. 
Greany, assistant secretary. 


Globe Acquires Radiotype 


Globe Wireless, Ltd., New York, 
has acquired the interests of the In- 
ternational Business Machines Corp. 
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in Radiotype, developed by Walter 
S. Lemmon who has been general 
manager of IBM’s Radiotype divi- 
sion and who remains with IBM as 
a consultant. He has, however, been 
made executive vice-president of 
Globe which is producing Radio- 
type equipment for airline, public 
utility, municipal and business sys- 
tems. 


RMA Fawors 


FM Channel Numbers 

Radio Manufacturers Association 
members are overwhelmingly in 
favor of the new FCC channel 
number designations for FM sta- 
tions. Members were polled, the 
results showing that very few pre- 
ferred designations by frequency 


rather than by channel numbers. 
It is expected that the RMA engi- 
neering department will recom- 
mend channel number designations 
by all manufacturers. 


Bendix West 
Coast Plans 


The Western branch of the Ben- 
dix Radio Co. in Pomona, Calif., is 
preparing to manufacture.a line of 
home receivers for sale in the 
eleven Western states. Design and 
engineering is being done at the 
Bendix Baltimore plant, though all 
possible parts for the Western mar- 
ket will be bought in the West. 
Chief Engineer of the Pomona 
operation is George Ellis. 


Conventions and Meetings Ahead 


Institute of Radio Engineers (New York sec- 
tion, 330 W. 42nd St., New York) ; Sympo- 
sium on the Proximity Fuze Design, Jan. 
2, Engineering Societies Bldg., New York. 

Society of Plastic Engineers (Fred Conley, 
Chairman, Publicity Committee, 510 Ste- 
phenson Bldg., Detroit 2, Mich.) ; National 
Annual Meeting, January 7 to 9, Horace 
H. Rackham Educational Memorial, De- 
troit ; Plastics Exhibition, Jan. 7 to 11, Con- 
vention Hall, 4465 Woodward Ave., Detroit. 

American Physical Society (Karl K. Darrow, 
Secretary, Columbia Univ., New York) ; 
Jan, 12, Univ. of California, Berkeley, Cal. 


American Institute Electrical Engineers (H. 
H. Henline, 29 W. 39th St., New York), 
Winter Technical Meeting, Jan. 21 to 
25, Engineering Societies Bldg., New York. 


Institute of Radio Engineers (330 West 42nd 
St., New York); Winter Technical Meet- 
ing, Jan. 23 to 26, Hotel Astor, New York. 

American Physical Society (Karl K. Darrow, 
Secretary, Columbia Univ., New York) ; 
Jan. 24 to 26, Columbia Univ., New York. 

American Society for Testing Materials (260 
S. Broad St., Philadelphia) ; 1946 Spring 
Meeting, Feb. 25 to March 1, Pittsburgh. 


Optical Society of America (A. C. Hardy, 
Mass. Inst. of Tech.; Mar, 7-9, Cleveland. 


National Association of Broadcasters (Bruce 
Starkey, Chief, News Bureau, 1760 N St., 
N. W., Washington 6, D. C.); Broadcast 
Engineering Conference, March 18 to 
28, Ohio State University, Columbus. 


American Institute of Electrical Engineers 
(H. H. Henline, 29 West 39th Street, New 
York) ; South West District Meeting, April 
16 to 18, San Antonio, Tex., Northeastern 
District Meeting, April 24 to 25, Buffalo. 
Southeastern Dist. Meeting, May 13 to 16. 

American Society for Testing Materials (260 
South Broad Street, Philadelphia) ; Forty- 
ninth Annual Meeting, June 24 to 28. 
Buffalo, simultaneously, Seventh Exhibit of 
Testing Apparatus and Related Equipment. 

American ‘Institute of Electrical Engineers 
(H. H. Henline, 29 W. 39th Street, New 
York) + Summer Convention, June 24 
to’ 28; Detroit. Pacific Coast Convention. 
August 26 to 30, Seattle. 

Instfuinent’: Society of America (L. Susany, 
Secretary, Carnegie Institute, 4400 Forbes 
Street, Pittsburgh) ; 1946 Exhibit and Con- 
ference, September 16 to 20, Pittsburgh. 
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INSULATING VARNISHES 


This is a record of which we are justifiably proud. During our “span of life”, 
we have put forth our every effort to serve the electrical industry faithfully 
and efficiently in the capacity of insulating varnish specialists. 


There has never been, and never will be an insulating problem too difficult 
for us to do our utmost to solve; or an account or prospective account too 
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‘small” for us‘to service. This policy in itself has brought to us thousands of 


friends and satisfied users of DOLPH’S Products. 


We pledge our continuance of this policy, and with our years of experience 
and research in the insulating varnish field, we feel fully confident that we 
can assist you in your own particular insulating problems. Write us; we wel- 
come the opportunity to serve you. 


JOHN C. DOLPH COMPANY 
Insulating Varnish recialists 


1060 BROAD STREET, NEWARK 2, N. J. 
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“GUINEA PIG’? HEARINGS ON TELE—Most im- 
portant for the manufacturing industry will be the 
“suinea pig” hearings on television for stations in 
Washington to be staged Jan. 21-Feb. 1 and the FM 
applications for New England, to be held March. 11-12 
at Boston before Commissioner Durr. The television 
hearings, which come close on the heels of the new 
FCC Rules and Regulations for postwar commercial 
telecasting, embrace the applications of NBC, DuMont, 
Philco, Farnsworth and two Washington newspapers. 
For FM service in New England, the applications of 
Raytheon, CBS, Harvey Radio Laboratories, Templetone, 
’ Yankee Network and four other broadcasting concerns 
will come up in the March hearings in Boston. 


DELAYS MAY KILL OFF OPA—The delays in 
the reconversion of the radio-electronic manufacturing 
industry through the obstacles and red tape of the 
Office of Price Administration processes, which the 
American public now well knows as having blocked 
substantial production of home receivers in time for 
Christmas, may become a big factor in defeating the 
OPA leadership’s aim to have that agency’s life con- 
tinued beyond next June 30, the statutory date of its 
termination. If OPA had listened to the radio-elec- 
tronic manufacturing industry, it would never have 
bogged down reconversion with the price controls. The 
industry leadership, both in the set and component 
fields, right after V-J Day had urged the natural laws 
of competition would have kept prices far down below 
any inflationary levels, but OPA would not listen to 
this practical advice. 


ONE HEADACHE AFTER ANOTHER —First the 
big postwar reconversion “headache” of the radio- 
electronic manufacturing industry was the price con- 
trol theories of the OPA (and it is still lingering), 
but now another, although not as important in its 
impact, has arisen—the government’s policy of disposal 
of military surplus end-equipment and components 
and parts. As the result of a mixture of politics, 
patronage and theoretical thinking, a powerful clique 
in the Surplus Property Administration top echelon is 
trying to eliminate the sensible and satisfactory sys- 
tem of having the radio-electronic manufacturers act 
as the government’s agents in disposing of the military 
surpluses. The SPA group has been cloaking its plan 
with grandiose pronouncements of direct sales to the 
public and users being better than through manu- 
facturers, but it has been uncovered that at least two 
syndicates of speculators were being favored to take 
over the marketing program. 


BEST TO USE ESTABLISHED SYSTEM—Be- 
cause it would take months to establish a new pro- 
cedure and set-up for the shifting of the surplus 
disposal to either private selling syndicates or to staffs 
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of government “salesmen” in field offices, the RFC 
electronics officials who had established the manu- 
facturer-agent disposal program have vigorously op- 
posed the proposal of the SPA to scrap the latter 
method. It is admitted that the existing manufac- 
turer-agent contracts with the Government require 
certain revision. 


DISPOSAL DECISION DELAYED—Following the 
conferences between the radio manufacturing industry 
representatives and the SPA and RFC officials in mid- 
December, it was indicated definitely NO decision on 
the surplus policy would be forthcoming until January 
or February. The SPA and RFC authorities engaged 
after the conference in consultations with the Army, 
Navy, Maritime Commission and Treasury Department, 
all of which in general opposed the SPA plan. Differ- 
ent methods for the disposal of surplus bulky equip- 
ments like radar, loran, etc., are being formulated and 
the Coast Guard may be the major supervisor in 
this field. : . 


FCC NEEDS LARGER STAFF—Because of the 
flood of FM and television applications, FCC is asking 
for funds of over $6,000,000 for its next fiscal year’s 
functioning—this will provide for an increase in its 
staff of around 500 new technical and legal personnel. 
Congress has indicated its appreciation of the Com- 
mission’s huge workload so that this fund will probably 
be approved pretty much at this figure next year. In 
a recent address, FCC Commissioner Walker declared 
that FM is on the verge of an expansion so great that 
it may soon rival, or even surpass, the present system 
of broadcasting. He said that television, both in local 
and nationwide video broadcasts, “will bring new pleas- 
ures to the American people.” 


TELEVISION CHANNELS PRESERVED—One of 
most important actions, though little publicized, at 
recent Bermuda Telecommunications Conference was 
agreement between the United States and British 
Commonwealth to preserve the television channels be- 
tween 200 and 300 megacycles. British Civil Aviation 
authorities had proposed use of space in this band for 
“pulse” aeronautical navigation aids, but FCC vigor- 
ously opposed this move and pointed to the more 
efficient U. S. aeronautical developments for naviga- 
tion in the 1,000 megacycle range. As a result, tests 
of British and U. S. developments are to be made with 
a report to be formulated by Jan. 31. In addition to 
this determination, British-U. S. frequency experts 
ironed out differences in aviation, marine and radar 
wavelengths. 


National Press Building 
Washington, D.C. 
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Washington Editor 


ELECTRONIC INDUSTRIES @ January, 1946 


ELECTRONIC INDUSTRIES @ January, 1946 


Relays w GUARDIAN 


Electrical control in today’s home radios and appliances—in home lighting 
—on the farm—in planes—on trains—for telephony—broadcasting—coin- 
automatic music and innumerable applications reveals a definite trend to- 
ward increased usage of standard Relays by Guardian. Such recognition of 
standard relays by forward thinking design engineers is the result of forward 
planning by Guardian to produce basic relays having a multiplicity of varia- 
tions. Thus, where a ‘special’ could have been specified Guardian invariably 
came through with a standard unit better qualified on 


PERFORMANCE e PRICE e« DELIVERY 


For example, the Guardian Series 100 Relay is a standard type with replace- 
able coil and contacts. Operating range 3 v. to 230 v. at 60 cycles. Another 
unit, the Series R Stepping Relay is built for three basic types of A.C and D.C. 
operation: 1. Continuous rotation; 2. Electrical reset; 3. Add and subtract. 
Write on your business letterhead for NEW RELAY CATALOG showing many 
basic relay types, a complete line of solenoids, magnetic contactors, switch 
parts together with operating data, specifications, suggested applications. 
No cost. No obligation. Your catalog is waiting. 


GUARDIAN (@)ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 


1622-A W. WALNUT STREET 


Series R Stepping Relay 


WHAT'S NEW 


- Devices, products and materials the manufacturers offer 


Contact Control 


A new method of radius grinding for 
electrical contacts has been developed by 
Cleveland Tungsten, Inc., 10200 Meech 
Ave., Cleveland 5, Ohio. Floating radii 
are practically eliminated and this fea- 
ture is of especial value in vibrator serv- 
ice, where the accurate adjustment of con- 
tact faces is necessary.—Electronic Indus- 
tries 


Water Purifier 


Using ultra-violet radiation lamps, Ultra- 
Violet Products, Inc., 5205 Santa Monica 
Blvd., Los Angeles 27, Calif., has devel- 
oped equipment for purifying water at the 
rate of 40 gal. per hour. The unit, which 
uses 48 ft. of quartz tubing for steriliza- 
tion, is 48 in. long and 18 in. in width.— 
Electronic Industries 


“1 ps” 


Soldering Iron 


A 225 w quick heating element brings a 
new soldering iron to correct temperature 
within 90 seconds. Built-in thermostatic 
heat control keeps the iron at the proper 
degree of heat, regardless of constant or 
intermittent use. Six different tip styles 
are easily interchanged on this Kwikheat 
fron. Made by Sound Equipment Corp. of 
Calif., 3901 San Fernando Rd., Glendale 4, 
Calif.—Electronic Industries 
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PA Ampbifier 

The Clark Radio Equipment Corp., 43138 
Lincoln Ave., Chicago 18, Ill., has devel- 
oped a new PA amplifier with an almost 
flat response characteristic between 50 
and 10,000 cycles. A special electronic 
equalization circuit is used which provides 
individual boost or attenuation of both 
the high and low ends of the audible spec- 
trum without affecting middle frequencies. 
—Electronic Industries 


Headphones 


Ear pressure and head fatigue have been 
eliminated for the wearers of the new Telex 
Monoset headphones, made by Telex Prod- 
ucts Co., Minneapolis, Minn. The unit is 
designed to be worn under the chin rather 
than over the head, and weighs about 1% 
oz. The cléar plastic eartips are remov- 
able and can be sterilized for use by more 
than one operator.—Electronic Industries 


Sealed Terminal Cans 


For hermetically sealed mountings of elec- 
tronic and electrical components, Cincinnati 
Electric Products Co., Carthage & Hanna- 
ford, Cincinnati 12, Ohio, has developed a 
complete line of can enclosures with 26 types 
of glass-to-metal, fused-electro tin Fusite 
hermetic terminals. The cans are sealed with 
a manual or automatic can sealer without 
heat or solder, making for fast production 
with semi-skilled help. Containers range 
from 1% to 4 in. in diameter and come in 
various heights. Individual Fusite terminals 
are also available. They can be had in 
either flattened pierced type electrode, a tur- 
ret or double head electrode and a single 
terminal with a hollow tube.—Electronic In- 
dustries 


Tube Tester 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio, has designed a new tube tester 
for checking receiving tubes, rectifiers, re- 
sistor and ballast tubes, and pilot lamps. 
The unit also permits observation and ad- 
justment of line fluctuations thereby insur- 
ing greater test accuracy. Inter-element 


shorts and leakages can be determined 
while the cathodes are hot.—Electronic 
Industries 


Bore Gage 


An electronic bore gage, utilizing direct 
contact to measure the diameter of tube, 
gun and other cylindrical interiors with an 
accuracy of one-half of ten thousandths of 
an inch, has been developed by Chrome 
Gauge Corp., Philadelphia, Pa. A _ projec- 
tion rod mounted on a stabilized frame and 
containing a delicate, flexible point is in- 
serted into the bore where it will check 
by contact all interior surfaces.—Electronic 
Industries 


Slide Rule 


A new slide rule which determines the 
precise location of the decimal point, is 
being manufactured by Pickett & Eckel, 53 
W. Jackson Blvd., Chicago 4, Ill. Made of 
light-weight Dowmetal, the rule is not af- 
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Clocks with tiny crystal hearts 


that beat 100,000 times a second 


CrysTaL Hearts beat time in Bell Tele- 
phone Laboratories, and serve as stand- 
ards in its electronics research. Four 
crystal clocks, without pendulums or 
escapements, throb their successive 
cycles without varying by as much as a 
second a year. 


Precise time measurements may seem. 


a far cry from Bell System telephone 
research, but time is a measure of 
frequency, and frequency is the foun- 
dation of modern communication, 
whether by land lines, cable, or radio. 
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These clocks are electronic devices 
developed by Bell Laboratories, and 
refined over years of research. Their 
energy is supplied through vacuum 
tubes, but the accurate timing, the con- 
trolling heart of the clock, is provided 
by a quartz crystal plate about the size 
of a postage stamp. 

These crystal plates vibrate 100,000 
times a second, but their contraction 
and expansion is submicroscopically 
small—less than a hundred-thousandth 
of an inch, They are in sealed boxes 


to avoid any variation in atmospheric 
pressure, and their temperatures are 
controlled to a limit as small as a 
hundredth of a degree. 

Bell Laboratories was one of the first 
to explore the possibilities of quartz in 
electrical communication, and its re- 
searches over many years enabled it to 
meet the need for precise crystals when 
war came. The same character of re- 
search is helping to bring ever better 
and more economical telephone service 
to the American people. 


A | BELL TELEPHONE LABORATORIES Exploring and inventing, devising and 
oN uw, perfecting for continued improvements and economies in telephone service. 


105 


fected by climatic conditions of heat, cold 
or moisture. A new arrangement of scales 
facilitates computation of problems contain- 
ing cube root, logarithmic and _ trigono- 
metric’ factors.—Electronic: Industries 


Rectifier Tube 


A new grid control mercury vapor rec- 
tifier tube is being made by Eitel-McCul- 
lough, Inc., San Bruno, Calif. Advanced 
engineering design and more sturdy con- 
struction has created a more efficient rec- 
tifier and power control tube than was 
possible in previous models. This new tube 
uses a filament current of 10 a at 2.5 v. 
Maximum plate current is 3 a with a peak 
inverse voltage of 11,000 v.—Electronic 
Industries 


Capacitor Block 

A tapped capacitor block providing ad- 
justable capacitance for power-factor cor- 
rection, is being made by Tobe Deutsch- 
mann Corp., Canton, Mass. The block con- 
sists of dual 5 mfd units which are. oil- 
impregnated, oil-filled and hermetically 
sealed in metal cases. Assemblies are 
available in sizes from 600 v-a to 2 kva 
at 230 v 50-60 cycle ac operation.—Elec- 
tronic Industries 


Transmitter 


Collins Radio Co., Cedar Rapids, Iowa, 
are making a 5 kw AM broadcast trans- 
mitter for use in the 540-1600 ke range. 
Audio response curve is flat from 80-10,000 
eps within 1.5 db. Noise level is more 
than 60 db below 100% modulation. Carrier 
frequency is maintained constant to within 
20. eps.—Electronic Industries 


106 


FM Telephone 


A compact FM transmitter-receiver unit, 
primarily designed for municipal police 
and fire department communication use, 
has been engineered by Federal Telephone 
& Radio Corp., Newark, N. J. A feature 
of this equipment is the use of a tuned, 
vibrating reed which is placed in the re- 
ceiver audio driver circuit. By proper fre- 
quency adjustment of these reeds in the 
units used by the police and the fire de- 
partment, a single frequency channel may 
be used without interference. The police 
ear receivers will only show a wanted sig- 
nal when the proper audio frequency is 
transmitted from police headquarters at 
the start of each conversation. The police 
car receivers will not respond to the audio 
indicating signal which is transmitted from 
the main fire department unit.—Electronic 
Industries 


Inspection Lamp 


A new miniature inspection lamp which 
will allow examination of openings and re- 
cessing interiors as small as “%g in., is be- 
ing made by Harmon & Co., 6 N. Michigan 
Ave., Chicago 2, Ill. These lamps are small, 
light-reflecting and glareless metal protected 
tungsten bulbs attached to flexible or rigid 
extensions, which may be had in lengths 
up to 32 in. They are made for operation 


on 110 v ac.—Electronic Industries 


Outlet 

A new two-prong electrical outlet, made 
by Alden Products Co., 117 N. Main St., 
Brockton 64, Mass., can be mounted in 
approximately 1 in. space, It is rated 10 a 
at 250 v, or 15 a at 125 v. Red, orange 
and green bakelite moldings are available 
in addition to the standard black.—Elec- 
tronic Industries 


Mobile VHF Radio 


A new FM transmitter-receiver combina- 
tion for use in the 80-42 me bands, has 
been developed by Aireon Mfg. Corp., Kan- 
sas City, Kans. The receiver and trans- 
mitter can be powered by either conven- 
tional 110 v supply or a 6 v power supply 
unit. All frequency values are maintained 
by crystal control. Sensitivity of the re- 
ceiver is 14% microvolt with very low signal 
to noise ratio.—Electronic Industries 


Loudspeaker 

A railroad loudspeaker with a pressure 
neutraljzing grill is being made by Ope- 
radio Mfg. Co., St. Charles, Ill. It is de- 
signed principally for exterior operation 
where the destructive effects of dirt, wind 
and water would quickly ruin unprotected 
units, The characteristics of the speaker 
produce maximum voice identification, in- 
telligibility and volume.—Electronic Indus- 
tries 


Soldering Gun 

A new type soldering tool, using a trans- 
former to give the gun tip high current at 
low voltage, will heat to soldering tem- 
perature in five seconds. The small solder- 
ing tip permits easy access in tight corners. 
The current is automatically shut off 
when the trigger switch is released. Inter- 
mittent heat assures economical operation 
and prevents burning and frequent retin- 
ning of the tip. Made by Weller Mfg. Co., 
Easton, Pa.—Electronic Industries 


Tab-type Resistor 

A new vitreous tab-type resistor unit 
which will withstand thermo shock from 
275° c to 0, is being made by P. R. Mal- 
lory & Co., Inc., 8029 E. Washington St., . 
Indianapolis, Ind. This new resistor is 
capable of withstanding momentary volt- 
age overloads up to ten times its rated 
wattage.—Electronic Industries 
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@ Even K & E has never devised an instrument that would make it unnecessary to 
think. But we have spent 78 years designing and producing things that make it 
easier to act after thinking . . . drafting instruments and related materials that give 
the engineering hand and eye almost the same precision as the engineering brain. 
How well K & E products serve as partners in creating is shown by the reliance 
placed in them by engineers and draftsmen throughout the world. 

So widely is this equipment used that practically every great American engineer- 
ing project has been completed with the help of K & E. Could you wish any surer 
guidance than this in the selection of your own instruments and materials? 

To make measurements with the greatest ease and the least chance of error, 
choose a WYTEFACE* steel tape or tape rule of the type made especially for your 

: work, Their jet black markings against 

t S tl their white background are as easy to read 

e, Cd i Nn e rs 4 Nn Cc i e Cl : Nn Gg in the brightest glare as in the dimmest light. 
They are readily kept clean, are rust-resist- 

ing and hard to kink. For full information about them write to your nearest K & E 


Distributor or to Keuffel & Esser Co., Hoboken, N. J. 


*Trade Mark WYTEFACE Steel Tapes and Tape Rules are protected by U. S. Pat. 2,089,209 


ok ee e+-the world’s 
: finest railroads 


++. most 
efficient plants 


eee 


Kee 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 

Slide Rules, 

Measuring Tapes. 
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Marine Telephone 


A new 25 w marine radio telephone unit 
is being manufactured by Ray Jefferson, 
Inc., 40 E. Merrick Rd., Freeport, N. Y. 
It has five 100% crystal controlled chan- 
nels, each pre-tuned, operating on bands 
from 1600 to 8600 ke. The five channels 
of the receiver unit will cover a range 
from 2180-3600 ke. The unit operates on 
6, 12, or 82 v operation.—Electronic In- 
dustries 


Midget Thyratron 


A new, all-metal small thyratron elec- 
tronic tube for speed control of fractional 
horsepower motors, operation with photo- 
tubes, sequence timers and electronic tem- 
perature control, is being made by General 
Electric Co., Schenectady, N. Y. This tube 
is. an inert, gas-filled, double grid thyra- 
tron with negative control characteristics. 
High sensitivity is possible because the grid 
current is low enough to permit the use of 
a high resistance in the grid circuit.— 
Electronic Industries 


Outdoor Announcing System 


A nine horn loudspeaker, generating a 
speech sound level of 116 db at a distance 
of 80 ft. from a unit, is part of an an- 
nouncing system developed by Western 
Electric -Co., 195 Broadway, New York 7, 
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N. Y. Amplifier gain is such that normal 
voice input at the microphone will deliver 
250 w to the speakers—Electronic Industries 


Recorder Tube 

A new cold-cathode modulator glow tube 
to provide a high intensity point-of-light 
source for radio and wire facsimile re- 
ceivers, portable sound-on-film recorders 
and many other recording instrument -ap- 
plications, is being made by the Industrial 
Electronics Div., Sylvania Electric Products, 
Inc., Boston, Mass. With a response to fre- 
quencies between 15 and 15,000 eps, it will 
produce a useful light range between 3,500 
and 6,500 angstroms.—Electronic Industries 


Voltmeter 

An electronic megnified-scale voltmeter 
has been developed by Control Corp., 718 
Central Ave., Minneapolis 14, Minn. A 
small voltage band which is of primary 
interest, such as 110 to 120 v, is mag- 
nified on the voltmeter to cover the full 
seale range of a standard switchboard 
instrument. The magnified uniform scale 
is easy to read and the instrument is 
highly sensitive to very small variations. 
—Electronic Industries 


X-Ray Tube 


Machlett Laboratories, Inc., Springdale, 
Conn., have developed a new X-ray tube 
which emits X-radiation from a _hemi- 
spherical window throughout the _ entire 
180° angle. This radiation is equivalent in 
intensity to 86.4 lbs. of radium. The tube 
was developed for application in research 
in the field of X-ray photochemistry and 
biophysics.—Electronic Industries 


500 MC Tube 


A new miniature lighthouse triode for 
use at frequencies up to 500 mc is being 
made by Eitel-McCullough, Inc., San Bruno, 
Calif. This transmitter tube, with an ex- 
ternal anode, will deliver up to 25 w of 
power. The cathode is indirectly heated 
with a 6.3 v heater.—Electronic Industries 


Metal Locator 


A new unit which will locate and tell 
the depth of cable and pipe is being made 
by W. C. Dillon & Co., Inc., 5410 W. Har- 
rison St., Chicago 44, Ill. Operation in the 
field is simple and the results accurate. 
The Stewart Cable Tester and Locator can 
also be used for determining the location 
of shorts, crosses, grounds and wet spots 
in cable construction.—Electronic Indus- 
tries 


Frequency Controlled Switch 
Stevens-Arnold Co., 22 Elkins St., So. 


Boston, Mass., is manufacturing remote 
control tuned relays for operation in fre- 
quency range from 20 to 800 cps. These 
units can be made sufficiently sensitive so 
that they will operate from the output of 
either a crystal detector or a vacuum tube 
type receiver. Response time is only a 
small fraction of a second.—Electronic 
Industries 
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3 Easy Steps 


FOR SOLVING A METAL PROBLEM 


A few typical combinations produced by General Plate 


General Plate “<< rx 
LAMINATED METALS ~ . | 


PLATINUM 


PALLADIUM 


: ka SWT ISWT |ISWT ISWT BWT |SW SWT |SW | Sw |swT|SwT |swT |SwT SWT|SWT 
General Plate Laminated Metals .. . sheet, wire and 


. v y SWT iSW SWT|SW |SW |SWTISWTISWT 
tube... provide many performance and economy ad- ot Peet 


vantages not found in single solid metals. These 
bermanently bonded combinations of base metal to 


SWT 
R SWT 
precious metal give you precious metal performance at fos SWT|SWT BWT | S Sw |SW] S | SW | Sw |SWT |swT |swT 
sw 
Sw 
Sw 


SWTSWT SWT |SWT Sw |sw SWT|SWT [SWT | SW | sw |SWT 


SWT SWT S SWT 


SWTISWT SWT |swT SWT | SW Ss SW |SWT ISWT ISWTiswT 


a fraction of the cost of solid precious metal. Base to 
. . . . " OPPER 
base metal combinations give special performance re- = 


quirements not found in single base metals. Typical sw |sw 


i 
BERYLLIL 
advantages include— better electrical performance, 
corrosion resistance, workability, ease of fabrication, 


SW |SWT SWT Sw SWT Ss Ss Ss sw |SW Ss sw 
ease of soldering, long wearing life and economy. Po oe ia} ie « teeta ' « ig pa 
General Plate Laminated Metals will increase pro- 
duction and cut costs in such applications as electrical STAINLESS STEEL sw s s |s s |s s 
contacts, giant turbines, radar and radio tubes, instru- 
i Z - TTT SWT |SWT|SWT BWT sw | s s |sw sw |swT |swT|sw |swt 
ments, chemical apparatus, mobile equipment. 
Investigate General Plate Laminated sheet, wire and — a a on ee aw Ie ts law ie el 
tube... wholly covered, inlaid, one side or both 
sides and stripe. Our engineers will gladly help you SWT |SWT|swT | sw BWT BWT sw js |s |swr sw |sw 
with your problems. Write for their services. E 
Tne sw | SW|swr BwT BWT BWT s Swt|s | s s |swt 
GENERAL PLATE DIVISION = emer) barey tt Peet 


of Metals & Controls Corporation } wes ve El swt|swt BwT WT w isw|s Swrisw Isw |swr|sw 
ATTLEBORO, MASSACHUSETTS 
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Phase Sequence Selector 


An instrument to indicate the sequence 
of phase rotation of three-phase circuits 
for proper connection of synchronizers, 
transformers, etc., is being manufactured 
by the James R. Kearney Corp., 4236 Clay- 
ton Avenue, St. Louis, Mo. The three 
rubber-covered leads are connected to the 
terminals of a three-phase circuits and the 
brightly glowing lamp indicates the se- 
quence of phase rotation. It consists of 
two neon glow lamps and suitable resistance 
and reactance components to operate on 
200 to 480 volt circuits from 25 to 60 cps. 
—Electronic Industries 


Brush Holder 


A new brush holder molded from Melmac, 
for use in heavy duty 90, 250, and 500 v 
de motors, has been developed by Amer- 
ican Cyanamid Co., 80 Rockefeller Plaza, 
New York 20, N. Y. The design of the 
unit gives high flexural and impact 
strength, and the properties of Melmac 
provide high arc resistance and dielectric 
strength.—Electronic Industries 


ACTUAL SIZE 


Be 


Trimmer Condenser 


A very compact ceramic dielectric trim- 
mer condenser is being made for use in 
the broadcasting and hf bands. Capacity 
change is constant over full 180° rotation. 
The metal rotor completely’ covers the 
stator track, giving a high degree of stabil- 
ity by keeping dust and dirt away from 
the plate surfaces. This unit is made by 
Erie Resistor Corp., Erie, Pa.—Electronic 
Industries 
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Replacable Inserts 


National Screw & Mfg. Co., 2440 E. 75th 
St., Cleveland 4, Ohio, has designed a new 
molded-in-insert which provides greater 
torque values and strength for threads in 
plastics, soft metals and woods. The re- 
moval of units having damaged threads 
can be made with a common drill and 
easy out without disturbing the parent 
material. A companion molded-in stud is 
also available.—Electronic Industries 


i 
i 
i 
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Hardware 


E. F. Johnson Co., Waseca, Minn., are 
now manufacturing all cable connectors, 
pilot and dial light assemblies, tip plugs 
and jacks which were formerly Mallory- 
Yaxley products. The seven and twelve wire 
cable connectors are polarized and con- 
tacts clearly marked for wiring convenience. 
—Electronic Industries - 


Metal Detector 


For automatic inspection of metal con- 
tamination in industrial manufacturing 
processes, Federal Laboratories, Inc., 185 
41st St., Pittsburgh, Pa., have developed a 
new electronic metal locator. The unit can 
be placed in a belt conveyor system and 
will sound an alarm if small quantities of 
either ferrous and non-ferrous metals are 
hidden in the materials being checked. 
Liquid, plastic or solid raw materials can 
be handled.—Electronic Industries 


Oscilloscope Calibrator - 


The Voltascope, a small self-contained 
instrument used to calibrate an _ oscillo- 
scope under operating conditions has been 
developed by D. L. Jaffe of the Polarad 
Electronics Co., 185 Liberty Street, New 
York. Three standardized signals of sinu- 
soidal ac voltage at line frequency are pro- 
vided at 0.1, 1.0, and 10.0 volts peak-to- 
peak. A selector switch is used to com- 
pare the standard signals with an unknown 
signal; The device operates from ac power 
mains and its accuracy of calibration is 1% 
at a line potential of 115 volts. It may 
be used with any oscilloscope.—Electronic 
Industries 


Airplane Transmitter 


A VHF transmitter for the private fiyer, 
to meet the new CAA program is being 
manufactured by Bendix Radio, Baltimore, 
Md. Design of the new equipment is along 
light-weight, low-cost lines, to be used in 
conjunction with 200-400 ke receivers al- 
ready installed in many planes. Channels 
provided are adequate for present alloca- 
tions, using two crystals; addition of three 
more crystals is optional. A 26-in. vertical 
rod antenna is used, and has a range of 
50 miles at 1500 ft. altitude—Electronic 
Industries. 


Close Tolerance Resistors 


Low cost, 3 to 10 w resistors are being 
made by Instrument Resistors Co., 25 Am- 
ity St., Little Fails, N. J., with standard 
tolerances of 8%. Maximum resistance 
values up to 50,000 ohms are wound in 
units only % in. in diameter. Non-induc- 
tive types are also available.—Electronic 
Industries 
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.--. is always available to equipment protected by a 


SOLA CONSTANT VOLTAGE TRANSFORMER 


Are you looking for new ways to— 


1. Increase the efficiency of your 
product? 


2. Lower its cost to the user? 
3. Reduce maintenance expense? 


Much of this can be accomplished 
with a Sota Constant Voltage Trans- 
former built into your product. Now, 
more than ever before, electrical 
equipment needs line-voltage pro- 
tection. 

Stable voltage, direct from supply 
lines, is not available to the users of 
your equipment. Voltage may vary 
as much as 15-20% from the rating 
on your label. Your equipment will 
be blamed for the inefficient opera- 
tion that results. 

Build a Sota Constant Voltage 
Transformer into your equipment 
and operating voltages will always be 
within + 1% of rated requirements 


regardless of line fluctuation as great 
as 30%. 

There is a wide range of sizes and 
capacities in Sota Constant Voltage 
Transformers which can be built spe- 
cifically for your product. The sav- 
ings you can make through the elimi- 
nation of other components and an- 
ticipated service calls, plus greater 
operating efficiency and satisfaction 
to your users, merit your considera- 
tion of SoLa Constant Voltage Trans- 
formers aS a component in your 
equipment design. 

Sota Constant Voltage Transfor- 
mers are fully automatic with no 
tubes, or moving parts. They require 
no supervision or manual adjust- 
ments. 

There’s a new SoLa handbook 
that describes fully the theory, oper- 
ation and use of Sota Constant 
Voltage Transformers. Write for 
your copy. 


Ask for Bulletin 1OCV-102 


. Constaiievdhedyd trelhtformers 


Transformers for: Constant Voltage + Cold Cathode Lighting » Mercury Lamps « Series Lighting « Fluorescent Lighting » X-RayEquipment + Luminous Tube Signs 
Oil Burner Ignition » Radio » Power + Controls + Signal Systems + etc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illinois 
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Tube Checker . 


A new tube tester by Simpson Electric 
Co., 5216 W. Kinzie St., Chicago, IIl., 
shows the percentage of rated dynamic 
mutual conductance for the tube under 
test. This unit permits the checking of 
elements under conditions very close to 
those met in actual operating practices. 
An automatic reset button returns all 
switches to normal after completion of the 
test.—Electronic Industries 


Pressure-Controlled Switch 


A new electrical control switch, devel- 
oped by Mu-Switch Corp., 380 Pequit St., 
Canton, Mass., is actuated by fluid pres- 
sures of from 10 to 20 PSI. It is a con- 
venient means for regulating or indicating 
fluid pressures or controlling electrical cir- 
cuits whose operation is to be coordinated 
with changes in the pressure of a liquid 
or gas.—Electronic Industries 


Rectifier 


A new selenium metal-plate rectifying 
unit is being made by Horni Signal Mfg. 
Corp., 421 W. 54th St., New York 19, N. 
Y. Utilizing square plates, 20% more rec- 
tifying area is available providing greater 
current carrying capacity without increas- 
ing overall mounting space requirement. 
Eight sizes with capacities from a few 
milliamperes to 22 amperes per element are 
standard.—Electronic Industries 


Wire Lugging Tool 


A new, bench-mounted, pneumatic press 
for installing connectors on small electri- 
cal wire and cable has been developed by 
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the Burndy Engineering Co., Inc. 107 
Bruckner Blvd., New York 54, N. Y. The 
complete connection is made with one 
quick, automatically controlled stroke of 
the press. The unit will handle wire and 
cable sizes from Nos. 22 to 10.—Electronic 


Snap Switch 


A new compact, open blade snap switch 
is being manufactured by Acro Electric Co., 
1308 Superior Ave., Cleveland 14, Ohio. 
Operating pressure is 6 to 10 oz. It can be 
furnished for single pole, normally open, 
normally closed and double throw circuits. 
It is rated at 15 a, 125 v ac and ¥% hp, 
110 v ac.—Electronic Industries 


Box Cover Fastener 


A steel spring fastener for holding the 
covers on various types of wall boxes, is 
being made by Tinnerman Products, Inc., 
2111 Fulton Rd., Cleveland 13, Ohio. These 
fasteners eliminate the need for all screws, 
nuts and rivets, and are snapped on by 
hand into pre-punched holes in the side 
of the box.——Electronic Industries 


Reversing Contactor 


A new heavy duty reversing contactor 
for use with polyphase motors up te 1 hp 
and single-phase motors up to % hp is 
now being made by Struthers-Dunn, Inc., 
1321 Arch St., Philadelphia 7, Pa. It con- 
sists of two 3-pole contactors mechanically 
interlocked and is suitable for control op- 
eration on small hoists, door and window 
operating devices, and other applications 
requiring dependable, long-life reversing 
service.—Electronic Industries 


X-ray 


For use in temporary installations, Gen- 
eral Electric X-Ray Corp., 175 Jackson 
Blvd., Chicago 4, Ill., has re-designed its 
fluorographic photoroentgen apparatus to 
permit quick assembly or disassembly. Au- 
tomatic camera allows the making of four 
exposures a minute.—Electronic Industries 


Test Equipment 


A new unit which has been added to their 
line of special test equipment, has been de- 
signed by Lyman Electronic Corp., 12 
Cass St., Springfield 4, Mass. This universal 
test set can be used for checking charac- 
teristics of vacuum tubes such as gas con- 
tent, power output, g.m. constant, plate 
current cutoff, emission, grid plate and 
screen currents. The equipment is designed 
for rapid production testing.—Electronic 
Industries 


Thermocouple 


For making measurements at uhf, Field 
Electrical Instrument Co., 109 E. 184th St., 
New York 54, N._Y., is manufacturing a 
new vacuum type thermocouple. The design® 
of this unit minimizes inductance and skin 
effect, and the coupling between heater 
and thermocouple has been reduced to a 
very low value. Inexpensive millivoltmeters 
are sufficiently accurate for uhf work when 
used with this thermocouple.—Electronic 
Industries 
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Light Source 


Equipment for generating light sources 
for photographic exposures of approxi- 
mately 2 microseconds is being made by 
General Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. This Microflash con- 
sists of a power supply which charges a 
condenser to a high voltage and then dis- 
charges the condenser through a special 
gas-filled lamp. An intense, extremely short 
flash is produced. The flash may be tripped 
by a make or break contact, by an elec- 
trical impulse or by a microphone which 
picks up a sound impulse from the phenom- 
enon to be photographed.—Electronic In- 
dustries 


Voltage Regulator 


Miniature cold-cathode voltage regulator 
tubes for 65-90 v operation, are being 
made by Sylvania Electric Products, Inc., 
Boston, Mass. Current range for these 
tubes is 2-8 ma. Maximum voltage varia- 
tion is under 8 v. Mounted in miniature 
polarized bayonet bases, tubes are enclosed 
in a metal shield which is color coded.— 
Electronic Industries 


Air Filter 


An electrostatically charged paper: col- 
lector for air filtration is a new develop- 
ment of the American Air Filter Co., 125 
Central Ave., Louisville 8, Ky. Tests show 
the arrestance rating of this paper to be 
90% or better with atmospheric dust or 
smoke. The power pack energizing the 
paper filter uses 110 v, 60 ¢ ac, with power 
consumption of approximately 220 w. The 
paper filter is discarded after it has ac- 
cumulated its dust load.—Electronic In- 
dustries 
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Wire Recorder 


A new unit for making recordings on 
wire with either a dynamic or crystal type 
microphone, is being made by Radiotechnic 
Laboratory, 1328 Sherman Ave., Evanston, 
Ill. Continuous recording time is about 66 
min. Instantaneous playback is possible. 
Total weight of the unit is 28 Ibs.—Elec- 
tronic Industries 


Motor Control 


A new, single knob precision control for 
any type of reversible motor is being made 
by Yardeny Engineering Co., 105 Chambers 
St., New York 7, N. Y. The direction and 
extent of motor motion are under the com- 
plete control of the single knob. The mo- 
tor may be continuously rotated or con- 
trolled for precise small movements.—Elec- 
tronic Industries 


oPERADIo 


”) > Y toe 
mnpedance Cateulator 


Impedance Calculator 


For quickly matching impedance values 
of loudspeaker lines to an amplifier for any 
sound system covering 500, 1,000, 4,000, 
8,000 or 16,000 ohm loudspeakers, a time- 
saving calculator has been designed by 
Operadio Mfg. Co., St. Charles, Ill.—Elec- 
tronic Industries 


Voltmeter 


The new vacuum tube voltmeter, made 
by Instrument Electronics, 253-21 North- 
ern Blvd., Little Neck, Long Island, has 
high sensitivity from 500 microvolts to 
500 volts. Frequency band response is 
plus or ‘minus 2% from 5 eps. to 1.6 me. 
The input impedance is 2 megohms and 
15 mmf.—Electronic Industries 


Diode 

A voltage saturated or temperature lim- 
ited diode for use where a constant cur- 
rent over wide voltage variations is re- 
quired, is being made by Lynn Engineering 
Co., 912 Westfield Ave., Elizabeth 3, N. J. 
A 5 v, 1 a filamentary type cathode gives 
extreme stability. This tube is approxi- 
mately 1% in. high without mounting.— 
Electronic Industries 


Coil Winding 


For checking tension of the wire in coil 
winding, a new unit is being manufactured 
by the Sipp-Eastwood Corp., Keen & Sum- 
mer Sts., Paterson, N. J. This Tensometer 
will show directly the tension of the wire 
being wound, eliminating possible break- 
ages and loose turns.—Electronic Industries 


Temperature Control 


A control switch for use with tempera- 
tures up to-1,000° F, is being made by 
Burling Instrument Co., 253 Springfield 
Ave., Newark, N. J. This unit is available 
with one, two, or three individual switches, 
which provide for a flexible combination of 
control circuit features. Maximum differ- 
ential between either of the individual 
switches is approximately 150°.—Electronic 


. Industries 
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Send for Bulletin No. 126 


This handy Riteohm Bulletin 
makes it easy for you to 
select the exact units for 
your needs. Gives complete 
data . . . lists stock units 
and made-to-order units... 
includes dimensional draw- 


ings. Write for it now. 


NEW 


Yr Watt and 1 Watt 


Vacuum impregnated 
Types eee Hole in 


center for Through- 


Bolt Mounting 


* + + Equipped with 


Wire Leads or Lugs 


Available from Stock...or Made to Order 


OHMITE presents a new line .. .a full line . . . of finer precision resistors! Every 
type ...every size... ready for every need! Each Riteohm is designed and built 
with all the specialized skill and experience that have made OHMITE units the 
standard in this field. However critical the application . . . consistent accuracy and 
reliability are assured. In these Riteohms, you get time-proved protection against 
humidity, temperature and corrosion. 

Ideal for use in voltmeter multipliers, laboratory equipment, radio and electri- 
cal test sets, attenuation pads, and in electronic devices requiring extremely ac- 
curate resistance Components. 

AVAILABLE FROM STOCK in 14 watt and 1 watt units in a wide range of 
values, in various types of mountings and terminals . . . or made to order. Com- 
plete line of 6 different series includes non-inductive pie-wound vacuum impreg- 
nated units ... single-layer wound vitreous enameled units . .. and non-inductive 
pie-wound hermetically glass sealed units. Some units are in a range of 0.1 ohm 
to 2,000,000 ohms. Get full facts today! 


OHMITE MANUFACTURING CO., 4983 Flournoy St., Chicago 44, U.S.A. 


Be Rigkt wet OI MITE 


EOSTATS ¢ RESISTORS « TAP SWITCHES ¢ CHOKES ¢ ATTENUATORS 
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s TELEVISION TODAY: « 


New Developments in the Video Field 


Resonance Type 
Power Supplies 


® One of the new facts about tele- 
vision receiver design around which 
there is no controversy, is that larg- 
er and still larger pictures must be 
made available to satisfy the public 
demand. As the picture size is in- 
creased, the light available from 
the cathode ray tube must be 
spread over increased areas and the 
voltage that is necessary to produce 
the increased brilliance must in- 
crease at a rate much faster than 
the dimension of the picture. 

Voltages of 5 to 8 kilovolts were 
prevalent in prewar designs, but 
this has been increased by the new- 
er size requirements to matters of 
10 to 30 kv. Although it is not dif- 
ficult to increase the secondary 
voltage of a 60-cycle transformer to 
give voltages of this order, or to use 
voltage multiplying rectifier cir- 
cuits, the filtering problem is an 
important item in either case and 
large and expensive capacitors must 
be used. 

One of the most practicable 
methods of obtaining rectified high- 
frequency voltage for television 
Service utilizes radio frequency po- 
tentials obtained from local oscil- 
lators and built up to the required 
voltage by the application of the 
principle of resonance. At fre- 
quencies of 100 kc and above, the 
problem of filtering is simplified 
since small value high-voltage ca- 
pacitors are readily obtainable. Ex- 
periments pointing out the practi- 
cability of using high-frequency 
sources for a high voltage rectifier 
circuit was pointed out by Schade.* 

The United States Television Mfg. 
Corp., 106 Seventh avenue, New 
York, has developed a power supply 
using these principles, developing 
voltages of the order of 10 kv, and 
20 kv for use with direct viewing 
tubes and a larger unit providing 
30 kv for use with projection tubes. 
These power supplies are much 
lighter and more compact than an 
equivalent 60-cycle type. Reproduced 
are two views of a 10 kv power 
unit using a type 6Y6G or similar 
oscillator tube and a type 8016 half 
wave rectifier. The filament of the 


*Proc. |.R.E., April, 1943. 
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Two views of a 10 KV source for direct view 
television receivers with self contained oscillators 
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Regulation curve at various loads (microamps) 


rectifier tube, which is at the high 
potential end is heated by rf cur- 
rent from the same source eliminat- 
ing the need for: expensively insu- 
lated filament transformers. This 
unit is entirely self-contained and 


in use is enclosed in a metal cover. 
The small physical size and the ex- 
tremely low magnetic and electro- 
static fields radiated permit it to be 
mounted close to the position where 
it is to be connected. This pro- 
motes the safety factor since a min- 
imum of exposed cable results. The 
filter capacitor is only 500 mmf so 
that heavy sustained charges can- 
not be delivered, which reduces the 
hazard of injury from shock. This 
small capacitor gives filtering ef- 
ficiency at these frequencies that is 
equivalent to that of a filter with a 
couple of. microfarads capacitance 
at 60 cycles. 

The curves show the kv output 
regulation curve at various loads 
within its range, the lower curve 
showing the relation between kv 
output and frequency. 


Sees Theater Tele 
Nosing Out Movies 


Paul Porter, chairman of FCC, 
believes that when television really 
gets going motion pictures will no 
longer be in the running. He vis- 
ualizes a huge influx of business 
into the theater television business 
and believes that it will represent 
the nation’s topmost entertain- 
ment. All of these things he told 
members of the House Appropria- 
tions Committee when he appeared 
before that group to request a 
$785,000 deficiency appropriation to 
enable enlargement of the FCC 
staff to care for the greatly in- 
creased amount of work represent- 
ed by the need for processing up- 
ward of 600 FM and 120 television 
license applications. 


TBA Re-elects Officers 


_ J. BR. Poppele, secretary and chief 
engineer of Radio Station WOR, re- 
mains as president of Television 
Broadcasters Assn.; all other of- 
ficers similarly were re-elected at 
the organization’s annual meeting 
December 7. These include Vice- 
President F. J. Bingley (Philco) ; 
Secretary-Treasurer Will Baltin; 
Assistant Secretary-Treasurer O. B. 
Hanson (NBC); Ernest H. Vogel 
(Farnsworth) is a new director suc- 
ceeding Lewis Allen Weiss. 
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ANNOUNCING 


Pfs 


The New 


DEVIATION 


HAR-CAM VISUAL ALIGNMENT SIGNAL GENERATOR 


This new HAR-CAM unit provides the most 
efficient and effective method of aligning the 
IF circuit of FM receivers. By use of an oscil- 


SPECIFICATIONS 


1. Frequency range 100kc to 20mc with 
direct reading dial calibrated in mega- 
cycles. 


2. Linear frequency sweep deviation 
adjustable from zero to 900kc peak to 
peak. 


3. Vernier frequency control of 100kc 

allows zero beat calibration of main 
tuning dial or for vernier frequency de- 
viations about main dial frequency 
setting. 


4. Stable rf gain control independent of 
frequency. 


5. Five-step attenuator of rf output 


x 

giving over-all voltage range of 1 micro- 
volt to 1 volt when used in conjunction 
with the gain control. 

6. Output impedance, 1 ohm to 2500 
ohms. 

7. Phone jack for aural-monitoring of 
zero beat calibration of main tuning dial. 

8. Panel jack to feed linear sweep 
voltage to x-axis amplifier of oscillo- 
scope, thus synchronizing the frequency 
linear sweep of the generator with the 
spot trace on the scope screen. 

9. Voltage regulated supply for inter- 
nal oscillators. 


For complete information on the HAR-CAM Visual 
Alignment Signal Generator, write for Bulletin H-40. 


HARVEY RADIO LABORATORIES, INC. 


441 CONCORD AVENUE + CAMBRIDGE 38, MASSACHUSETTS 


lograph screen, the performance of the IF cir- 
cuit is shown visually, and rapid, accurate 
alignment is easily accomplished. 


10. Careful oscillator design to mini- - 
mize drift. 

11. Stable and proven circuit principles 
used throughout to insure complete 
reliability. 

12. Size, 7” wide, 914” high, 1014” 
deep. Weight, 18 pounds. 


VEY OF CAMBRIDGE 
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NEW PATENTS ISSUED 


DC Amplifier Coupling 


The de amplifier-coupling claimed 
transmits variations of the plate 
voltage to a much larger extent 
than the mean plate voltage. A 
non-linear resistance element such 
as a thermistor or a non-linear re- 
sistor of a carborundum basis is 
combined with other resistors. in 
the interstage coupling network in 
such a way that the proportion of 
the plate voltage variation trans- 
ferred to the next grid is greater 
than the proportion of the mean 
plate voltage transferred. 


The curve designated R in the 
voltage-current diagram represents 
the resistance of the thermistor T 
in the coupling, part of the curve 
indicating a negative resistance 
value; R; and Re are characteris- 
tics of resistors Ri and Roe, respec- 


oi] c2 Ark + Re 
40} 
9 
7k RR, 


CURRENT 


Voltage-current diagams of RR,R- coupling net- 
work 


tively. In the region between the 
ordinates C; and Co, the sum of 
the voltages across resistors R and 
Ri, given by the curve R+ Ri, is 
approximately constant. The slope 
of the curve R+Ri+Re between 
these ordinates is, therefore, ap- 
proximately identical with the 
slope of the curve Re. Thus if the 
voltage V at the plate of amplifier 
tube V varies from about 7.6 to 8.2, 
the voltage across Re varies by an 
equal amount from about 1.6 to 
2.2. However, the mean voltage 
across Re, which is applied to the 
grid of amplifier tube Ve, is only 
1.9 volts as compared with a mean 
plate voltage of Vi of 7.9 volts. It 
will be seen that though the volt- 
age variation is fully transmitted, 
the mean voltage value is consid- 
erably reduced by the provision of 
this coupling network. 

If Re is reduced and Ri increased 
by the same amount, the mean 
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voltage applied to the grid of V2 
will be further reduced, but the 
range of variation of the voltage 
will also decrease. By using a ther- 
mistor having a characteristic with 
a steeper negative slope, the mean 


J+ 


RR,R. coupling network permits transfer of ac 
component while de component is considerably 
reduced 


voltage may be reduced without 
reducing the voltage range. If R, is 
reduced and Rez is increased by the 
same amount, the coupling net- 
work may be caused to introduce 
a voltage amplification, the varia- 
tion of voltage at the grid of V2 ex- 
ceeding that at the plate of Vi. By 
replacing T by an indirectly heat- 
ed thermistor, the characteristic R 
may be altered by passing a suit- 


able current through the thermis- 
tor heating coil. A two-stage cou- 
pling network may be used, each 
mesh being designed as the one 
stage shown in the diagram. 

P. K. Chatterjea and C. T. Scully, 
Standard Telephones and Cables 
Limited, (F) March 10, 1944, (I) 
August 28, 1945, No. 2,383,710. 


Frequency Modulator 


When two alternating voltages 
(A sin wit and B sin wot) are 
added and applied to a limiter, one 
component of the output voltage 
from the limiter has a frequency 
w intermediate the frequencies wi 
and we of the applied alternating 
voltages depending on the ampli- 
tudes A and B as follows: 

W = We + (Wi — We) A2/ (A? + B?). 
If, therefore, one of the alternat- 
ing voltages be modulated in am- 
plitude (A or B changed) or if both 
be modulated in amplitude in op- 
posite phase, the frequency w of 
this output component will be cor- 
respondingly modulated. For am- 
plitude ratios A/B of 0.4 to 1.0, the 
frequency w varies substantially 
linear over a range of about one 


Output Ye 
A sin at At sin wt Impedance i 
aS a ; B sin wet 
= a i 
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NOISE AND FIELD 


STODDART 


INTENSITY METER 
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Model NMA-4 


100 to 400 MC in single band. 

One Microvolt sensitivity. 

Direct reading in Microvolts. 

Measures conducted and radiated noise. 
Provision for External Recording Meter. 


Measures Field Strength of Transmitters 
in the U.H.F. Range. 


It assists in the production of noise-free 
products by manufacturers. 


It locates and analyzes existing noises 
which interfere with radio reception. 


Its stability and accuracy enable trans- 
mitter engineers to obtain dependable 
field strength patterns. 


Write for further information and com- 
plete technical data. 


third of the difference w; — W2 be- 
tween the two original frequencies. 

The top figure illustrates a fre- 
quency modulator based on this 
effect. The triode oscillator output 
A sin wit is applied to one control 
grid of the hexode section of tube 
3 and the modulating potential to 
the other control grid. The ampli- 
tude modulated output A: sin wit is 
combined with the oscillations 
Bsin wet generated by tube 8 and 
its associated circuit. The two os- 
cillations are at a frequency above 
and below the range of the fre- 
quency modulated voltage to be 
generated. 


The plate load impedance is de- 
signed to resonate at the frequen- 
cies of both oscillations and over 
the intermediate range, while the 
output impedance, though resonant 
over the range of the frequency- 
modulated oscillations, is not re- 
sonant at the two frequencies wi 
and We. To realize the frequency 
modulation of the wave, as given 
by the above formula, and to dis- 
card amplitude variations, the 
wave is passed through a limiter. 


A further feature of the inven- 
tion is directed to the problem of 
separating components of sum and 
difference frequencies, which are 
generated by mixing two oscilla- 
tions of different frequency, w’1 
and w’s. The separated sum and 
difference frequency oscillations 
may then be used as the two con- 
Stant frequency sources required 
for the frequency modulation sys- 
tem, Wi = W'1 + W?2, We = W'1— W?. 
Two mixers, 21 and 23 are em- 
ployed in this system illustrated in 
the bottom figure and alternating 
voltages from generators 20 and 24 
are applied to each mixer. Those 
applied to one mixer, however, are 
in phase quadrature with respect 
to those applied to the other mixer, 
as will be seen from the diagram. 
By adding the mixer output cur- 
rents in opposition, a current of 
the sum frequency is obtained 
across terminals 35; by adding the 
currents cumulatively, on the other 
hand, the difference frequency is 
obtained across terminals 34. Phase 
and frequency of the currents are 
indicated in the figure, disregard- 
ing amplitudes. This expedient is 
particularly useful when it is de- 
sired to separate sum and difference 


frequencies which are so close to-. 


gether that it is difficult to sep- 
arate them by means of filters. By 
using for the mixers either bal- 
anced modulators or mixers of sub- 
stantially square law type, the in- 
put frequency components w: and 
We can be eliminated as an alter- 
native to filtering the output. 


In a preferred embodiment of 
the invention, two oscillations are 
generated by the method illustrat- 
ed in the second figure, the sum 
and difference frequencies being 
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spaced apart a few times the fre- 
quency range of the final fre- 
quency-modulated output. Both, 
sum and difference frequency, are 
amplitude-modulated by the signal 
and then combined in a common 
resonant load impedance as illu- 
strated in the top figure. Carrier 
frequency and band width can be 
adjusted separately. When the am- 
plitudes of the modulating signals 
are equal, the resulting output is 
of zero amplitude and it may, 
therefore, be desirable to supply 
the carrier frequency to the limiter 
by a separate lead. This will, how- 
ever, reduce the range of frequency 
modulation for a given variation of 
amplitude ratio. 

D. A. Bell, Radio Patents Corpo- 
ration, (F) February 11, 1942 (I) 
September 18, 1945, No. 2,384,789. 


Direction Finder 


According to the invention a ro- 
tating radiation pattern is fre- 
quency modulated with a frequency 
identical or an exact multiple of 
the frequency of rotation of the 
beam to make a phase-comparison 
possible. Upon amplitude and fre- 
quency demodulation, two signals 
are obtained in the receiver, phase 
comparison of which indicates the 
position of the aircraft with re- 
spect to the transmitter station. 
One carrier is sufficient for this 
system and no omni-directional 
radiation is required, the fre- 
quency-modulated rotating pattern 
carrying all necessary intelligence. 

In the transmitter the radio fre- 
quency oscillation is frequency 
modulated and then amplitude 
modulated by half the frequency- 
modulation frequency in two bal- 
anced modulators, the amplitude 
modulating waves being 90-deg.- 
out-of-phase, as will be clearly 
seen from the diagram. The out- 


puts of the two balanced modula- 
tors are applied to the antenna 
system E, W, S, and N, which will 
radiate a figure-of-eight pattern 
rotating at angular frequency f, 
and frequency-modulated by an 
angular frequency 2f. 

A receiver R located an angle @ 
from the reference direction, for 
instance @ degrees from east, (see 
inset at upper left-hand corner 
of figures, T indicates transmitter) 
will receive a wave of the form: 


cos (ft- 6) xcos (wt +m, x cos 2 ft) 


(The reference direction will be 
east, provided the maximum am- 
plitude is applied to antenna E 
at the instant the maximum fre- 
quency deviation occurs). After 
amplification, the received wave is 
detected as to amplitude and fre- 
quency in two different channels, 
the two resulting waves being cos 
2 ft and cos (ft— 6), respectively. 
The discontinuities in the fre- 
quency demodulated wave, due to 
the amplitude modulation, will be 
overcome by the flywheel effect of 
inductance and capacitance in the 
circuit so that a substantially sinu- 
soidal wave form will be achieved. 

The phase difference between 
the two waves may be indicated 
by the cathode-ray tube phase 
comparator or any other suitable 
phase comparator. In the embodi- 
ment illustrated, horizontal deflec- 
tion is controlled by the FM dis- 
criminator output, vertical deflec- 
tion by the’ AM detector output. 
Potentiometer 51 is adjusted so 
that the deflection of the cathode 
ray beam is symmetrical about the 
screen 55. Potentiometer 53 is ad- 
justed until the beam trace is 
above and just touches the hori- 
zontal diameter of the tube screen 

(Continued on page 164) 


A rotating, directional pattern is transmitted on same carrier as frequency modulation 
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The part made at the Jeffer- 
son Electric plant is designa- 
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WINTER TECHNICAL MEET 


IRE schedules four-day program of engineering discussions 
covering wide variety of topics—Joint session with AIEE 


The Institute of Radio Engi- 
neer’s Winter Technical Meeting, 
which is to be held in the Hotel 
Astor, New York, will run over the 
three days, Thursday to Saturday, 
January 24 to 26, inclusive, with a 
preliminary joint meeting with the 


American Society of Electrical En- Wm. H. Harrison. 


Wednesday, January 23 
9:00 AM— 5:30 PM (Promenade) ....Registration and 
sale of tickets 
9:30 AM—12:30 PM (Coral Room)....Annual Meeting 
of Section Representatives 
12:30 PM— 2:00 PM (Rose Room)....... Luncheon for 
Section Representatives 
2:00 PM— 5:00 PM (Coral Room)..Annual Meeting of 
Section Representatives 
4:00 PM— 8:00 PM (Eighth and Tenth Floors). .Radio 
Engineering Show 
6:00 PM—10:00 PM (Engineering Societies Bldg.) . Joint 
Meeting of AIEE and IRE 


Thursday, January 24 
8:30 AM— 5:30 PM (Promenade)....Registration and 
sale of tickets 
9:00 AM— 17:00 PM (Eighth and Tenth Floors) ..Radio 
Engineering Show 
9:45 AM—10:30 AM (Grand Ballroom) 
Meeting of IRE 


Technieal Sessions 
10:30 AM—12:30 PM 


Group A (Grand Ballroom)......... Military Electronic 

Applications 

Group B (Rose Room) ...... Frequency Modulation and 

Standard Broadcasting 

Group C (Coral Room) ........... Circuits and Theory 
2:00 PM—5:00 PM 

Group A (Grand Ballroom) ................. Television 

Group B (Rose Room) .......... Radio Navigation Aids 

Group C (Coral Room) ................ Vacuum Tubes 

7:30 PM—10:30 PM (Grand Ballroom)....Annual IRE 

Banquet 


Awarding of Medal of Honor, Morris Liebmann Me- 
morial Prize, and Fellowship Awards. Address of 
Retiring President. Speaker—Dr, Frank B. Jewett, 
President of the National Academy of Sciences. 
Toastmaster—Edgar Kobak, President of the Mutual 
Broadcasting System, Inc. 


Friday, January 25 
9:00 AM— 5:00 PM (Promenade)..::Registration and 
sale of tickets 
9:00 AM—10:00 PM (Eighth and Tenth Floors)—Radio 
Engineering Show 


gineers scheduled for Wednesday 
evening Jan. 23, in the Engineering 
Societies Building. 

The joint session will be featured 
by an address by Major-General 
Groves; and the presentation of the 

. Hoover Medal to Major-General 


In addition to the many techni- 
cal papers on the IRE program, 
there is to be an extensive exhibit 
of radio and electronic equipment 
which will occupy a large display 
section. A total of some 120 exhib- 
itors of parts, equipment, etc., will 
display their wares. 


Technical Sessions 
9:30 AM—12:00 Noon 


Group A (Grand Ballroom) ..Microwave Vacuum Tubes 
Group B (Rose Room) 


12:30 PM (Grand Ballroom)..... President’s Luncheon, 

Honoring Dr. Frederick B. Llewellyn 

Speaker—Paul Porter, Chairman, Federal Communi- 

cations Commission. Master of Ceremonies—Lewis 

M. Clement, Vice President in Charge of Research 
and Engineering, The Crosley Corp. 


cide scab CCAS labia staal en ee Cae Antennas 


Technical Sessions — 
2:00 PM—5:30 PM 


Group A (Grand Ballroom) ..............+eeee- Radar 

Group B (Rose Room) .......... ...Microwave Technic 

ps i fee oo Ree 6 0 co, Cocktail Party 
Saturday, January 26 

9:00 AM—3:00 PM (Promenade) .......... Registration - 


9:00 AM—2:00 PM (Eighth and Tenth Floors) ....Radio 
Engineering Show 


Technical Sessions 
9:30 AM—12:00 Noon 


Group A (Grand Ballroom) ...... Industrial Electronic 
Applications 
Group B (Rose Room) .:..Communication Systems and 
Relay Lines 


Group C (Coral Room) ............. Radio Propagation 


2:00 PM—4:00 PM 


Group A (Grand Ballroom) ....... Broadcast Receivers 
Groun B (RG BOOM) 2.0.0. vecwcccceces Quartz Crystals 
Group C (Coral Room) .............. Crystal Rectifiers 


Committee Meetings 


Wednesday, January 23 (Morning)........... Antennas; 
Frequency Modulation, Radio Receivers, 

. Radio Wave Propagation 

Wednesday, January 23 (Afternoon). .Circuits; Member- 
ship, Railway and Vehicular Communications; 
Research; Television; Vacuum Tubes 

Thursday, January 24 (Morning)............. Standards 
Thursday, January 24 (Afternoon)........... Education; 
Public Relations 
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FOR SUPERIORITY IN POSTWAR PRODUCTS 


LOW-VOLTAGE 
RECTIFIERS 


Place your postwar products in a superior class of 
their own by equipping them with G-E low-voltage 
rectifiers. There are copper-oxide, selenium or 
Tungar types and sizes for practically all d-c appli- 
cations. This makes it possible for manufacturers 
to design and build their products around the rec- 
tifier that is sure to deliver the most efficient, most 
dependable and most economical performance. 


COPPER-OXIDE—Rugged in construc- 
tion, provides virtually unlimited life 
when operated within rated capacities. 


Naturally, all three differ in characteristics, basic 
materials and construction. Each is better than the 
other when accomplishing the specific job for 
which it is designed. Thus the manufacturer of 
products employing rectifiers must first determine 
the results to be obtained and the conditions under 
which the rectifier must function, before making 
a selection. 


Since G-E makes all three — Copper-oxide, Sele- 
nium and Tungar — it has no reason to prefer one 
to the other. It can give you impartial advice on 
which type is best for your particular requirements. 
For further information write Section A-1611-124 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


SELENIUM—Excellent for continuous 
operation where space is a factor and 
weight must be held to a minimum. 


Hear the General Electric radio programs: ‘The 
G-E All Girl Orchestra” Sunday 10 P. M. EST, 
NBC. “The World Today” news every weekday 
6:45 P.M. EST, CBS. “The G-E House Party” 
Monday through Friday 4:00 P.M. EST, CBS. 


TUNGAR—Efficient and economical 
for low-voltage applications where life 
and price are determining factors. 


GENERAL (§ ELECTRIC 
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Left—Installation on the residence of the late David Grimes (Philco) in suburban Philadelphhia; Next—90 ft. tower with 10 ft. mast on the store 


of dealer Cope in Perkasie; Next—90 ft. tower and 10 ft. mast at home of James Albright (RCA) Collingswood, N. J. 


with 12 ft. mast and tunable antenna at Stromberg-Carlson dealer Harold Bent, Gardner, Mass. 


Right—78 ft. tower 


Engineering Television Antennas for Home Use 


“Your article entitled “Television 
vs. Foliage’ on page 88 of the Sep- 
tember issue presents very well one 
of the problems involved in the 
adequate reception of television 
and FM radio for receiving sets 
and a problem many manufactur- 
ers like‘to ignore,” writes Robert M. 
Weeks of The Wind Turbine Co., 
West Chester, Pa. 

“Four photographs which show 
different installations are appended. 
All of these installations have re- 
sulted in excellent signal strength 
with attendant excellent reception. 
The antennas are sufficiently high 
to clear the surrounding trees and 
foliage. Before these were in- 
stalled, we found lower antennas 
around 60 to 70 ft., to be inadequate 
in height. Consequently, the stand- 
ard 90 ft. tower was developed. A 
10 ft. rotatable mast is easily at- 
tached to the top where a suitable 
casting is placed to receive it and 
three feet below an adequate bear- 
ing plate. All of these installations, 
as far as we know, haye, been suc- 
cessful in ‘picking up télevision 
broadcasts from the Empire State 
Building in New York, except Mr. 
Bent’s. 

“The increased elevation of dipole 
antennas has been somewhat help- 
ful also in cutting down interfer- 
ence from automobiles. This was 
noticed not only by Mr. Bent at 
Gardner, where his store is adja- 
cent to heavy traffic, but also in 
Newburgh where television demon- 
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stration sets were located in the 
middle of heavy traffic streets. 
“In order to get the maximum sig- 
nal strength in both television and 
FM, a tuned antenna is a must. If 


IRE-AIEE ENGINEERS’ 


A Radar Symposium was spon- 
sored jointly by the New York Sec- 
tion of the Institute of Radio En- 
gineers and the Communications 
Group of the AIEE in two sessions 
held in the Engineers Societies 
Building, New York, on December 8. 
The general theme of the program 
was the importance of radar tech- 
nics in present day commercial 
services. 

The symposium was opened with 
a paper on Surface Search Radar* 
by Henry J. Geist of the Raytheon 
Mfg. Co., who stressed its useful- 
ness to marine navigators. 

A description of “Doppler Radar” 
was given by Edward Barlow of the 
Research Laboratories, Sperry Gy- 
roscope Co., Garden City, Long Is- 
land. Doppler radar, which does 
not use the pulsed wave technic, but 
a continuous wave, detects objects 
in motion. The slight but definite 
frequency change in the reflected 
signal is caused by the relative 
movement of an object which is 
struck by high frequency signals 
and the source of those signals, can 
be readily detected and utilized in 


several ways. The basic principle .. 


you examine the picture of Mr. 
Bent’s antenna you will see that it 
is of this type. Mr. Bent exercised 
considerable care in balancing his 
antenna with the line.” 


RADAR SYMPOSIUM 


was demonstrated during the talk, 
and the effect of movements even 
as slow as a man walking could be 
heard. 

A combination Radar-television 
system for aircraft navigation un- 
der development in the RCA lab- 
oratories, was described by P. J. 
Herbst, in conjunction with L. J. 
Jones and Irving Wolff. Complete 
radar installations are heavy and 
frequently may overload smaller 
aircraft. To overcome this difficulty 
and to allow pilots of smaller craft 
to enjoy the benefits inherent in 
radar indication, the system com- 
bines various features of television 
with radar technics, providing 
among other features, a repeater 
station on the ship of the indica- 
tions from a large radar installa- 
tion on the ground. 

W. H. Doherty of the Bell Tele- 
phone Laboratories discussed the 
important part played by fire con- 
trol radar, and pointed out the ex- 
traordinary accuracy with -which 
these indicators operate, locating 
targets to within a few yards in 


= Electronic Industries, p. 98,.November, 
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Westinghouse 


OFFICES EVERYWHERE 


HIPERSIL 


PLANTS IN 25 CITIES . 26 


“Registered trade mark 


is a better answer to communications requirements? 


Which offers the most advantages in 
your present—or future—applications? 

If space... weight...ease and cost 
of assembly ...are factors at all, the 
answer is plain: HIPERSIL Cores can 
make a tremendous difference in sim- 
plifying manufacture, as well as in 
providing important improvements in 
performance. 

HIPERSIL—the high-permeability 
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silicon steel with 14 greater flux-carrying 
capacity—opéns up new possibilities in 
electronic transformer design and manu- 
facture. Full data on HIPERSIL charac- 
teristics and the advantages of Type “C” 
Cores may suggest new and better 
answers to your problems. Contact your 
Westinghouse representative or write 
Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. J-70466 


AVAILABLE FOR ‘PROMPT DELIVERY 


Hipersil Type “‘C”’ Cores are available for prompt delivery in a 
complete range of sizes, as required, and in five lamination thick- 
nesses: 29 gauge, 5 mil, 3 mil, 2 mil and 1 mil. 


range and within a degree of azi- 
muth. 

M. R. Briggs of Westinghouse 
spoke on the SCR 584/784 radar, a 
mobile, medium-weight, gunlaying 
and tracking unit designed for use 
with anti-aircraft artillery and 
searchlight control. In addition to 
means for tracking an aircraft, it 
incorporates means for “identifica- 
tion, friend or foe,” called IFF. 

The afternoon session was ter- 


minated by Mr. L. R. Lynn, of the 


General Electric Co., with a paper 
“The Electronic Navigator,” a sim- 
plified radar system giving indica- 
tions directly to the navigator of 
other surface craft, buoys, shore 
lines, icebergs, etc., in his vicinity. 


Experimental FM Antenna 


To radiate a greater proportion 
of energy toward the horizon; with 
less radiation into the adjacent 
area and skyward, an experimental 
FM antenna has been developed by 
Dr. Andrew Alford of the Radio 
Research Laboratory at Cambridge, 
Mass. Designed to operate in the 
new FM band with horizontal po- 
larization, the antenna has been 
erected on the roof of station 
WGHF at 10 East 40th Street, New 
York City, owned by Capt. W. G. H. 
Finch. 

The ‘antenna is 11 ft., 8 in. long, 
and 2 ft. in diameter, with a longi- 
tudinal slot as may be seen in the 
picture, and is fabricated of sheet 
brass. The wavelength along: the 
bent sheet is longer than a wave- 
length in space, so that radiation is 
obtained from a long vertical col- 
umn. It is essentially omnidirec- 
tional, and has low input impe- 
dance; a matching stub inside the 
structure serves to adjust the 
standing wave ratio over a limited 
frequency range. The antenna is 
_top-fed. 


A model of the design was tested 
at 500 mc, and yielded the desired 
radiation pattern. The antenna 
was to be tested on 99.7 mc early 
in January with a power input of 
100 kw. It surveys an area of 6,840 
square miles. To protect the match- 
ing stub and feed line from the 
elements, top and slot are sealed 
with fiberglas structures. 


FCC Studies Users 


As a means of obtaining data to 
assist in the allocation of cleared 
channels for AM, subject of a hear- 
ing January 14, FCC has completed 
a survey of some 2,500 rural homes. 
Object is to find out what value 
listeners place on radios. The result 
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Construction of the experimental FM antenna 
installed for station WGHF, New York 


shows that 77% of the women polled 
and 66% of the men would miss 
their radios “a great deal” if they 
lost them for a month. Result of 
the poll will be presented before the 
hearing as “Attitudes of Rural Peo- 
ple Toward Radio Service’’. 


Midget Radio Tells 
Time, Weather 


Seeking to operate in the 25-35 
mec band, Electronic Time, Inc., 
New York City, has applied to FCC 
for a frequency allocation and pro- 
poses to sell pocket receivers half 
the size of a cigarette package 
which would receive 15-second time 
and weather reports broadcast con- 
tinuously from a 2,000-watt station 
atop the Lincoln Building in Man- 
hattan. Radius of reception would 
be 25 miles. A wire recorder syn- 
chronized with Arlington time sig- 
nals would “announce” 24 hours 
daily. Like the pocket set, a pro- 
posed desk set would also contain 
midget tubes and batteries, but 
contain additional components in a 
case 3x3%4x2 in. 


FCC Authorizes 
Farm FM Use 


Acting on the first application of 
its kind, the Federal Communica- 
tions Commission has authorized 
the Garwood Irrigation Co., Gar- 
wood, Texas, to construct a radio 
system to be used in the operation 
of its irrigation networks serving 
100,000 acres of rice and other 
crops. The company operates 200 
miles of canals and many miles of 
irrigation ditches for the benefit of 


some 100 ranches. The FCC author- 
ization will permit the company to 
construct a land station and two 
50-watt portable and mobile units 
and four 35-watt mobile units. The 
frequency assigned is 35.46 mc; 
special emission for FM. 


FCC Processing AM, 
FM, Tele Applications 


There are presently on file with 
the Federal Communications Com- 
mission 463 applications for new 
standard (AM) broadcast stations 
and 211 applications for changes in 
existing standard (AM) facilities, or 
a total of 674 AM applications. 
There are likewise on file 707 FM 
applications and 142 television ap- 
plications. 

The Commission has already 
made 174 conditional FM grants 
and designated 11 FM applications 
for hearing. The remaining 522 
applications for FM stations are 
being rapidly processed and fur- 
ther grants will be made and others 
consolidated for hearing from week 
to week. 

On November 21, 1945, the Com- 
mission issued a public notice set- 
ting forth its allocation plan and 
other basic rules for television in 
the lower bands. The text of the 
rules and regulations themselves 
and the standards of good engi- 
neering practice based upon these 
regulations will be issued in the 
immediate future. Since the num- 
ber of applications in twelve met- 
ropolitan areas exceeds the allotted 
frequencies, it will be necessary to 
designate 80 applications from 
these areas for consolidated hear- 
ings. Orders to that end will be 
announced as soon as the final 
rules and standards are promul- 
gated. The remaining 62 television 
applications will be processed with 
due diligence. 


Lindsay Changes Style 


Hereafter it is to be The Lindsay 
Corp. instead of Lindsay & Lindsay, 
Chicago. The change in corporate 
style involves no change in the per- 
sonnel or products of the organiza- 
tion which produces metallic struc- 
tures for the radio-electronic and 
allied fields. Executive offices are 
at 222 W. Adams St. 


Fairchild Mowes 


Fairchild Camera & Instrument 
Corp. has moved its general offices 
and all manufacturing facilities to 
Jamaica, L. I. The new address is 
88-06 Van Wyck Blvd. 
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COUNTERSIGN 


PRECISION ENGINEERING 
ON A MASS PRODUCTION SCALE 


1. Parts are Radio 
Frequency brazed in § 
final assembly. 


... that’s the basic achievement of Eimac engineers 
in providing typically outstanding Eimac perform- 
ance in these tiny triodes. Observe the many func- 
tions of the Eimac developed 3X 100A11/2C39 tri- 


ode—cross section view. Note actual size shown in 3. — re 
or use im Cavities. 
Tube elements thus 
become part of the 
circuit. 


photo above. 

Designed for special military purposes—these 
tiny triodes will find valuable application in com- 
mercial fields. An indication of their high efficiency 
is their ability to operate on frequencies up to 2500 
megacycles and their high plate dissipation (100 
watts) despite the extremely small effective plate 
area—about the size of a dime. 

By developing and improving the performance 
of this tiny triode Eimac has again demonstrated an 
extraordinary ability to accomplish outstanding 
results in Electronic vacuum tube engineering—an 
ability which has established Eimac as first choice 
of leading Electronics engineers throughout the 


world. 1148 


FOLLOW THE LEADERS TO 


EITEL-McCULLOUGH, INC., 1148 San Mateo Ave., San Bruno, Calif. 
Plants located at: San Bruno, Calif., oN and Salt Lake City, Utah 


; Export Agents: Frazar and Hansen, 301 Clay St., San Francisco 11, Calif., U.S. A. 


EQUIPMENT 


2. Cathode heater. 


4. Precision-engineered 
cathode. 


5. New Eimac hard 
glass to metal seals 
join tube elements in 
a rugged bond—with 
low RF resistance. 


6. Shield. 


7. Transit time reduced 
by microscopically 
close spacing. From 
grid to cathode: .005 
inches. From grid to 
plate: .022 inches. 


8. Plate dissipation 

(100 watts) is extremely 

high in comparisori 

to the small effective 
plate area. 


9. Metal tip-off at the 
top of anode. 


10. Thermal insulation. 
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TYPE 3X100A11/2C39 EIMAC TRIODE 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Cathode: Coated unitpotential 
Heater Voltage . . . « 
Heater Current » oe 
Amplification Factor (Average) 100 
Direct Interelectrode Capacitances (Average) 
Grid-Plate Pere ei 
Grid-Cathode & © « 0 «= <)> 
Plate-Cathode oa lea oe oo 
Transconductance (ip=75 ma., Es=600 v.) (Av-) 20,000 uwmhos 
Maximum Plate Dissipation ao we ek ows 100 watts 


7 wa 6.3 volts 
on ae trie 1.1 amps 


MECHANICAL 
-Maximum Overall Dimensions 
Length . 2.75 inches Diameter . 1.26 inches 


CALL IN AN EIMAC ENGINEER FOR RECOMMENDATIONS 


ROYAL J. HIGGINS (W9AIO)...600 South Michigan Avenue, Room 818, 


Chicago 5, Illinois. Phone: Harrison 5948. Illinois, Wisconsin; Michigan, 


Indiana, Ohio, Kentucky, Minnesota, Missouri, Kansas, Nebraska and Iowa. 


VERNER O. JENSEN, General Sales Co., 2616 Second Avenue, Seattle 1, 
Washington. Phone: Elliott 6871. Washington, Oregon, Idaho and Montana. 


M. B. PATTE RSON (WS5C1l)...1124 Irwin~ Kessler Bldg., Dallas 1, Texas. 
Phone: Central 5764. Texas, Oklahoma, Arkansas and Louisiana. 


ADOLPH SCHWARTZ (W2CN)...220 Broadway, Room 2210, New York 7, 
N.Y. Phone: Cortland 7-0011. New York, Pentisylvania, New Jersey, Mary- 
land, Delaware and District of Columbia. 


HERB B. BECKER (W6QD)...1406 South Grand Avenue, Los Angeles 15, 
California. Phone: Richmond 6191. California, Nevada and Arizona. 


TIM COAKLEY (W1KKP)...11 Beacon St., Boston 8, Mass. Phone: Capitol 0050. 
Maine, Vermont, New Hampshire, Massachusetts, Connecticut, Rhode Island. , 


CAUTION! Look for the latest serial numbers on Eimac Tubes. Be sure you get the newest types. 


NEW BOOKS REVIEWED 


Elementary Engineering 
Electronics 

By Andrew W. Kramer, Managing Editor, 
Power Plant Engineering. Published by Instru- 


ments Publishing Co., Pittsburgh, Pa., 1945. 
Cloth, 5 x 81% in., 344 pages, 259 illustrations, 


$2 ae Bio 4 

This is a semi-technical book 
which explains how the various 
types of electron tubes work and 
how they may be applied to in- 
dustrial problems. There are thirty- 
four short chapters and an index 
of six pages. 

The text is prepared to give a 
general knowledge of electron tubes 
and circuits without getting in- 
volved in mathematics. It seems re- 
grettable to this reviewer that this 
book should have included many of 
the popular concepts that place 
simplicity over accuracy in im- 
portance. 


Basic Electrical 
Engineering 


By A. E. Fitzgerald, published by the McGraw- 
$37 "ae Co., New York, 1945, 441 pages, 


A text book for students majoring 
in engineering, covering circuits, 
machines and electronics. Dr. Fitz- 
gerald is associate professor of elec- 
trical engineering at M. I. T. In 
this text knowledge of physics is as- 
sumed but not necessarily a previ- 
ous study of alternating currents. 
It covers many of the technics and 
electrical engineering practices that 
have proved important in recent 
years. About one quarter of the 
book is devoted to electronic prin- 
ciples. 


The Electronic 
Engineering Master Index 


By Frank A. Petraglia. Published 1945—Elec- 
tronics Research Publishing Co., 238 W. 44th 
St., N. Y. C., 318 pages, 7 x 16, price $17.50. 

This is a comprehensive and 
painstaking subject index to elec- 
tronic engineering periodicals cov- 
ering, in separate sections, the two 
decades from 1925 to June, 1945. 
Approximately 16,000 entries are in- 
cluded, showing the title, the au- 
thor and the magazine in which it 
appeared, the volume number, the 
starting page and the date. All of 
the readily-obtainable magazines 
devoted to these subjects, published 
in the U.S.A. and a few of the more 
widely read foreign publications 
have been analyzed and articles of 
radio and electronic interest have 
been classified. This compilation 
brings together many separate bib- 
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liographical lists and the annual 
indexes of the separate publica- 
tions, making it a handy reference 
to provide engineers with a means 
for gaining ready information on 
any technical subject. 

In most cases the reference is 
listed under the title that is listed 


in the section in which the subject 


is mainly concerned as judged by 
its title. 

The book is divided into two dec- 
ade sections with a cross index of 
topics included, permitting a search 
to be made in kindred fields should 
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AC Bolometer 


An alternating current bolometer 
for use in infra-red spectroscopy is 
described in a paper presented by 
Frank G. Brockman of North 
American Philips Co., Inc., and C. 
H. Schlesman of Socony-Vacuum 
Oil Company, Inc., before the ses- 
sion on infra-red spectroscopy at 
the Meeting of the Optical Society 
of America, held in New York on 
October 18, 1945. 

This bolometer utilizes a nickel 
filament constituting one arm of a 
Wheatstone bridge, shown in Fig. 
1. Radiant infra-red energy im- 
pinging on the nickel filament 
causes a rise in temperature and 
an associated change in resistance. 
The unbalance of the bridge, sup- 
plied with ac voltage, is amplified, 
rectified and recorded. 

The paper described the per- 
formance of this device. Careful 
design of the bolometer bridge was 
essential to compensate for fluctu- 
ations in ambient temperature and 
in supply voltage. A permanent 
record of the spectrum from 2 to 
14 microns can be obtained in 40 
minutes; the region (7 to 14 mi- 
crons) usually studied in hydro- 
carbon mixtures is recorded in 24 
minutes. The minimum detectable 
temperature change is 11x 10 de- 
gree C, and the sensitivity is ap- 
proximately 0.06 V/watt/sq.cm. 


information be desired on some 
subject that might appear in sev- 
eral categories. It is planned to 
have this publication an annual af- 
fair. The pages are printed in 
double column style. 


Radio Sound Effects 


By Joseph Creamer and William B. Hoffman, 
published by the Ziff-Davis Publishing Co., 
New York-Chicago, 1945, 61 pages, $1.50. 

As stated in the subtitle, this is 
“a manual for broadcasting stations, 
sound effects technicians, students, 
and all others who use, or are in- 
terested in, modern sound effects 
technic.” 

The book teaches the mechanics 
of sound effects creation, such as 
the slam of a door, the rumbling of 
thunder, the sound of marching 
men, of mass war, or of a rattle- 
snake’s rattle. Control room signals 
and the use of trick effects are ex- 
plained; a list of recorded sound 
effects is included. Recommenda- 
tions can be found in the text as to 
what to do and what not to do if 
confronted with the problem of cre- 
ating sounds for a particular per- 
formance. 


The Simple Caleulation of 
Electrical Transients 


By G. W. Carter, M.A., A.M.I1.E.E., published 
by the Macmillan Co., New York: City, 1945, 
120 pages, $1.75. 

The text is an elementary treat- 
ment of transient problems in 
lumped linear electrical circuits, by 
Heaviside’s operational method. It 
is based upon a course of lectures 
given to engineers of the British 
Thomson-Houston Co., Ltd. The 
mathematical treatment is closely 
tied up with the working of the 
electrical circuits considered and no 
new step in the method has been 
introduced without being followed 
by one or more fully worked-out 
examples drawn from engineering 
practice. Little previous mathemat- 
ical knowledge is required for the 
understanding of the text. 


Crystal Research 
Acquires Metallic 


Crystal Research Laboratories, 
Inc., 29 Allyn St., Hartford, Conn., 
has acquired the entire capital 
stock of the Metallic Lens Coating 
Corp., located in Flushing, L. I. The 
name of the lens coating company 
has been changed to Metavac, Inc. 
The company is engaged in the 
business of vacuum depositing me- 
tallic, fluoride and oxide coatings, 
or anti-glare film coverings, on op- 
tical lenses for the photographic 
and television industries. 


ELECTRONIC INDUSTRIES @ January, 1946 


its - 
ima 


~ oS oe) SS 
ie RRR TNS tia pat Bt 
EEE 


Se ee Ce eee 
ron cm oo 5 oe 


55 BS RLS ETSI ERs: 


@ More dependable photo-flash tube bases were needed 
for war photography—too many of them failed. They 
cracked under high heat and arcing conditions. 

The problem was brought to No. 1 Plastics Avenue and 
was solved by specifying G-E mycalex—compound of glass 
and powdered mica with a unique combination of properties. 

Again G-E mycalex did an outstanding job. This material 
could be molded to a five-prong design with firm anchorage 
for accurately placed contact pins. And its resistance to 
high temperatures and electrical arcs assured freedom 
from cracking. 


G-E mycalex photo-flash tube bases have stood up so 
well that not a single failure has been reported. 

It will pay you to investigate G-E mycalex as a solution 
to your special insulation problems. It is available to all 
manufacturers in standard sheets and rods or custom- 
molded to your own design. For complete information, 
write Section T-6, Plastics Divisions, General Electric 
Company, 1 Plastics Avenue, Pittsfield, Mass. 
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THE PICTURE 


G-E MYCALEX 
A Unique Combination of Properties 


High dielectric strength 


Low power factor 


Prolonged resistance to electrical ares 


> PY 


Chemical stability—no deterioration 

with age 

5. Dimensional stability—freedom from 
warpage and shrinkage 

6. Imperviousness to water, oil, and gas 


7. Resistance to sudden temperature 
changes 
8. Low coefficient of thermal expansion 


9. High heat resistance 
Samples Supplied on Request 


| 
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Preset controls en 
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For further information, write for catalog ““C”’ 
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AND OTHER DIRECT READING 


Factory personnel cannot of course make 
measurements. They can compare produc- 
tion parts with approved standard parts — 
and with the QX-Checker these comparisons 
can be made quickly, simply and accurately. 


closed for 
le operation 


@X =CHECKER TYPE 110-4 


The QX-Checker is specifically designed for production use to 
check both the reactance and resistance of any R.F. component. 
These properties are simultaneously indicated when a component 
is resonated in a tuned circuit. The two factors, reactance and 
resistance, are separately indicated, one on the condenser dial, 
the other on the meter so that the deviation of either from estab- 
lished tolerances is immediately shown. Insures uniform parts 
held within ciose tolerances. Frequency range 100 ke. to 25 me. 


2K-CHECKER FREQUENCY MODULATED SIGNAL 


TEST INSTRUMENTS 
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TRON FAMILY 
(Continued from page 83) 


Permatron—A gas or vapor-con- 
tent thermionic cathode. diode. 
Cyclic anode current flow is in- 
itlated by a magnetic field 
change. “The Permatron and 
Its Application in Industry” by 
W. P. Overbeck. Electronics, 
April, 1939; v. 12, p. 25. 


Phanotron—A hot-cathode, gas or 
vapor content diode in which no 
means are provided for control- 
ling the current flow. It is essen- 
tially a rectifying device. “Gas- 
Filled Thermionic Tubes” by A. 
W. Hull. Transactions AIEE, 
July, 1928; °v. 47, p. 753. 


Phonotron—A trade name for radio 
receiving tubes sold by a firm in 
the early 20’s. a 


Photo-Augetron —A_ high-vacuum, 
photo - cathode, multi - electrode 
multiplier tube. Electronics and 
Television and Short Wave World 
(British), February, 1940, p. 75. 


Pliodynatron — A_ high-vacuum, 
thermionic-cathode tetrode. It is 
fundamentally a dynatron with a 
control grid added. “The Dyna- 
tron Detector—A New Heterodyne 
Receiver for Continuous and 
Modulated Waves” by A. W. Hull, 
E. F. Hennelly and F. R, Elder. 
Proceedings Ire, October, 1922; v. 
10, p. 322. 


Pliotron—A high-vacuum, thermi- 
onic-cathode tube. In addition to 
the cathode and anode, one or 
more additional electrodes, usu- 
ally called grids, are used to con- 
trol the current through the 
tube. “The Pure Electron Dis- 
charge and Its Application to 
Radio Telegraphy and Telephony” 
by Irving Langmuir. Proceedings 
Ire, September, 1915; v. 3, p. 26. 

Plomatron—A name suggested for 
the grid-controlled, mercury-arc 
rectifier. London Electrician, De- 
cember 18, 1942, p. 669. 


Positron—One of the fundamental 
particles making up the nuclei, It 
has the same mass and same 
magnitude of charge as the elec- 
tron, but the charge is .a positive 
one, “The Positive Electron” by 
C. D. Anderson. Physical Review, 
March, 1933; v. 43, p. 493. 


Precipitron—The trade name used 
by the Westinghouse Electric 
Corp. for a method and appara- 
tus for dust precipitation. The 
functions of particle charging 
and dust precipitation are carried 
on separately. This permits use 
of a lower dc voltage than in the 
conventional process. “A New 
Electrostatic Precipitator” by G. 
W. Penney. Electrical Engineer- 
ing, January, 1937, p. 159. 


Pulsatron—A double-cathode, gas- 
filled triode. “Gas-Filled Tubes as 
Pulse Generators” by F. J. G. van 
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The engineering features in SEEBURG RECORD CHANGERS are 
generally included in high priced professional 


transcription equipment. - 


P. SEEBURG CORPORATION: CHICAGO 
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> IS IT 
COMMUNICATION? 


THERMOTECHNICS 


THERMOTECHNICS — a new art in 
temperature detection . . . based 
upon known phenomena of the ex- 
pansion and contraction of metals; 
it includes regulatory media that 
harness temperatures to industry’s 
bidding; and, it communicates 
silently and invisibly critical obser- 
vations by the action of THERMO- 
TECHNICS’ unique instrument, the 
THERMOSWITCH, and directs appro- 
priate action. 

HAVE YOU LOOKED INTO THER- 
MOTECHNICS? DO YOU KNOW 
WHAT IT CAN DO FOR YOU? 


To learn about THERMOTECHNICS, 
send for the latest brochure which 
will be mailed to you upon request... 
of course, no obligation. Then fill out 
the information sheet which is en- 


‘ closed with the brochure and submit 


the data to our ZTHERMOTECHNIC 
Analysis Group which will be glad 
to make a THERMOTECHNIC analysis 
of your problem and submit the 
most effective application of 
THERMOSWITCHES to your specific 
requirements. 


Today, THERMOTECHNICS serves a 
thousand industries, from Aviation 
to X-ray equipment. 


THERMOTECHNICS can serve you, 
too . . . economically, efficiently, 


simply and ruggedly. 
Gnwel 


—— 
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HERMOSWITCHES 


FOR COMPLETE 


TEMPERATURE 


CONTROL 


67 PLEASANT STREET, ASHLAND, MASSACHUSETTS 


den Bosch. Electronic Engineer- 
ing, April 1945, p. 474. 


Pyrotron—Trade name of an elec- 
tronic method of temperature 
control used by the Bailey Meter 
Co. Instruments, March, 1945, p. 
182. 


Quadraton—A four-element, ther- 
mionic-cathode, high-vacuum 
tube. The fourth element is a 
triangular plate, co-planar with 
the V-shaped filament. “A De- 
parture in Radio Tube Design” by 
H. K. Huppert. Radio News, July, 
1926; v. 8, p. 50. 


Radiotron*—A trade name for the 
tubes sold by the Radio Corpora- 
tion of America. 


Rectron*—A trade name, used at 
one time, for rectifier tubes sold 
by the Radio Corporation of 
America. 


Resnotron—A high-vacuum tetrode 
with built-in output and input 
resonance circuits and designed 
particularly for large outputs in 
the very high-frequency and 
ultrahigh-frequency ranges. A de- 
velopment started by Dr. D. H. 
Sloan of the University of Cali- 
fornia at Berkeley, Calif. 


Rhumbatron—The name given to 
the resonator cavity portions of 
the Klystron. “A High-Frequency 
Amplifier and Oscillator” by R. 
H. and S, F. Varian. Journal of 
Applied Physics, May, 1939; v. 10, 
p. 321. 

Sendytron — Japanese designation 
for a mercury-pool tube in which 
the arc is intiated by a high- 
voltage probe electrode. Electro- 
Technical Journal of Japan, Au- 
gust, 1938; v. 2 No. 8, p. 180. See 
also Wireless Engineer, Novem- 
ber, 1938, p. 641, No. 4609. 


Sentron—A Japanese form of short- 
wave tube. “A New Vacuum Tube 
for Ultrashort Waves” by Uda, 
Uchida and Sekimoto. Abstracted 
in Wireless Engineer, June, 1938, 
p. 330, No. 2262; alse July, 1938, 
p. 387, No. 2772. 


Skiatron—A device for the projec- 
tion of television images. Electro- 
nics and Television and Short 
World, February, 1940, p. 52. 


Spirotron—A device for decelerat- 
ing very high speed particles by 
the reverse of the cyclotron prin- 
ciple. “The Spirotron” by L. E. 
Dodd. Physical Review, Septem- 
ber, 1944; v. 66, p. 160. 


Strobotron—A cold-cathode dis- 
charge tube with control elec- 
trode designed to pass heavy cur- 
rents for every short periods of 
time. Used for high-speed photog- 
raphy. “A Cold-Cathode Arc Dis- 
charge Tube” by K, J. Germes- 
hausen and H. E. Edgerton. Elec- 
trical Engineering, July, 1936, p. 
790. 


Supertron—A trade name for re- 
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about circuits, which this Handbook will give you, you can 
correctly specify the type of electronic control best adapted to 
your needs. 


All known electronic control devices are broken down to show 
_you the basic components of these devices and the circuits used 
to effect the control desired. Correctly applied, electronic con- 
trol of industrial processes can cut costs, speed production, im- 
; prove quality, make previously difficult and costly tasks simple, 
E routine processes. To know when, how and where to apply 
; electronic controls you must have the basic data in the ELEC- 
TRONIC CONTROL HANDBOOK. 


RESERVE YOUR COPY NOW! 
Edition will be limited. 


If you are already a subscriber to ELECTRONIC INDUSTRIES, 
enter a renewal subscription to include the Electronic Control 
Handbook. If you do not now subscribe to the magazine enter 
a NEW subscription to begin with the big Directory issue 
scheduled for December. 


The Electronic Control Handbook is not for sale. 


It may be had only with paid subscriptions to ELECTRONIC 
INDUSTRIES at the following rates: 


Two Years (24 issues) of the magazine plus Handbook.......... $6.00 
Three. Years $7.50 


3 Not available with one year subscriptions. 
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electronic control principles used in industry. Here is: afk the: 
essential data you must have to accurately estimate the worth: 
of an electronic control device. With the fundamental facts’ 
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ELECTRONIC CONTROL HANDBE 
Contents : 


Section I—Basic Elements of Control 
Chapter 1—Theory of Control Systems 
Chapter 2—Signal Transmission Systems 

Section 11—Conversion Elements 
Chapter 1—Displacement and Pressure 

Conversion Elements 
Chapter 2—Temperature Conversian Elements 
Chapter 3—Miscellaneous Conversion 
Elements 


Section I1l—Electronic Modification Circuits 
Chapter 1—Control Amplifiers 
Chapter 2—Contro! Oscillators 
Chapter 3—Counting and Timing Circuits 
Chapter 4—Rectifiers and Miscellaneous 
Circuits 
Chapter 5—Passive Networks 
Chapter 6—Error Detectors 
Section 1V—<Activation Elements 
Chapter 1—Synchros 
Chapter 2—Solenoids and Relays 
Chapter 3—Saturable Reactors 
Chapter 4—Amplidynes 
Chapter 5—Control Motors 


Section V—Control Applications 
Chapter 1—Welding Control 
Chapter 2—Motor Speed Control 
Chapter 3—Temperature Control 
Chapter 4—Miscellaneous Applications 
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WRITE FOR BULLETINS 


Bulletin 810, Shallcross Resistance 
Standards 
Bulletin 825, Resistance Decades 
Bulletin D-1, Bridges 
Bulletin LRT, Low Resistance Test Sets 
Bulletin G, Electrical Measuring 
Apparatus for schools and colleges 


AFFORD 10 ust 


EASILY REPAIRED 
IN CASE OF MISUSE 


Hundreds of production line testing 
jobs and field investigations, in addi- 
tion to laboratory tests require depend- 
able instruments of a type that don’t 
have to be kept under lock and key 
because of their extreme delicacy and 
high cost. Shallcross answers this need 
with many types of 


BRIDGES — DECADE BOXES 
RESISTANCE STANDARDS 
DECADE POTENTIOMETERS 
HIGH-VOLTAGE TEST EQUIPMENT, etc. 


These instruments are accurate for 
every commercial and laboratory need 
up to the point of the most exacting 
research in pure physics. They are 
rugged, easy to operate and decidedly 


- moderate in price. In case of misuse, 


they can quickly be repaired to full 
efficiency by ary reasonably competent 
individual without the expense and 
delay of returning them to the factory. 


SHALLCROSS MFG. CO.,DEPT. EI-16, Collingdale, Pa. 


Electrical Measuring Ap- 
paratus « AKRA-OHM Re- 
sistors e Precision Switches 


e Electronic Engineering 


ceiving tubes sold by a firm in 
the early 20’s. 


Synchrotron—A device for produc- 
ing a beam of high velocity 
charged particles which are suc- 
cessively accelerated by an al- 
ternating electric field synchron- 
ized with the spiral revolutions 
of the particles in a perpendic- 
ular alternating magnetic field. 
“The Synchrotron” by Edwin M. 

‘ McMillan, Physical Review, Sept. 
1, and 15, 1945, pp. 143-144. 


Takktron—A gas-filled, cold- 
cathode diode designed for the 
rectification of low-currents at 
high voltage. “A Portable Instru- 
ment for Measuring Insulation 
Resistance at High Voltage” by 
F, W. Atkinson and R. B. Taylor. 
Electrical Engineering, April, 
1945; v. 64, p, 164. “Industrial 
Testing with High Voltage,” Elec- 
tronic Industries, November, 1945. 
p. 106. 


Teletron—A trade name used at 
one time for cathode-ray oscil- 
lograph tubes sold by the Allen 
B. DuMont Laboratories, Inc. Re- 
view of Sci. Instr., June, 1941, 
p. 337. 


Thermatron—The trade name ap- 
plied to high-frequency heating 
generators sold by the Radio Re- 
ceptor Co., Inc. Electronic In- 
dustries, July, 1945, p. 135, 

Thermotron—A trade name for ra- 
dio receiving tubes sold by a 
firm in the early 20’s. 


Thyratron—A_ hot-cathode, gas- 
content tube in which one or 
more control electrodes initiate, 
but do not limit, the anode cur- 
rent except under certain oper- 
ating conditions, “Hot-Cathode 

’ Thyratrons” by A. W. Hull. Gen- 
eral Electric Review, April, 1929; 
v. 32, p. 213. 


_. Transitron—An oscillating . circuit 


using a tetrode operating as a 
negative resistance. “The Transi- 
tron Oscillator” by Cledo Brunet- 
ti. Proceedings Ire, February, 
1939; v. 27, p. 88. “Transitron Os- 
cillators by Werner Muller, Elec- 
tronic Industries, December, 1945, 
p. 110. 


Trignitron—A trade name for a 
mercury-pool type of tube used 
in a welding control device sold 
by the Electronic Power Co., Inc., 
Electronics, July, 1944, p. 58. 


Vibratron—A continuously variable 
high Q _ electro-mechanical re- 
sonator using a stretched wire 
operating in a magetic field. 
“The Vibratron,” by R. R. Batcher, 
Electronic Industries, April 1945, 
p. 79. 

Videotron—See Monotron. 


Visitron—A trade name for a pro- 
jection type of television picture 
tube sold by the Rauland Corp., 
Electronic Industries, October, 
1945, p..203. 
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GCA : ENGINEERING AND PRODUCTION 


The gadget above is a junction box for a co-axial gas- 
filled transmission line. It is one of a series of cou- 
pling units, end seals and other fittings for high- 
frequency transmission—designed and built by Lapp. 

To this type of construction, Lapp brings several 
innovations and improvements. For example, such a 
line from Lapp parts is genuinely leak-proof. Every 
gasket is under spring loading, so there’s no leakage 
cteated by vibration or thermal change. 


’ Whether or not you're interested in gas-filled 
‘transmission lines, you ought to know about Lapp. 
Here is an organization of engineers and manufac- 
’ turers with broad basic knowledge of ceramics and 
their application. With experience in hundreds upon 
hundreds of special-purpose electronic parts, we 
have been able countless times to improve perform- 
ance, or reduce costs, or cut production time through 
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the application of our specialized skills to design and 
manufacture of parts involving porcelain or steatite 
and associated metal parts. 

For quick and efficient assistance on a war produc- 
tion subcontract—or for the competitive advantage 
Lapp-designed and Lapp-built parts will give to you 
in the postwar battle—an inquiry to Lapp now may 
pay you dividends. Lapp Insulator Co., Inc., LeRoy, N. Y. 


Fesmuntsti Maguell 


LOUD SPEAKERS 


From 2 oz. to over 30 Ibs. ... and from start 
to finish .. . Arnold manufactures better Alnico 
permanent magnets for loud speakers. They 
are now available for all civilian applications, 
and include the proposed Radio Manufac- 
turers Association standard speaker magnets 


in Alnico V. 


The speaker magnets illustrated above are rep- 
resentative, yet are just one type of permanent 
magnets described in the new 24-page Arnold 


bulletin, ‘Permanent Magnets for Industry.” 


WRITE TODAY on your company letterhead 
FOR THIS NEW BULLETIN 


THE ARNOLD [ENGINEERING (OMPANY 
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


Specialists in the manufacture of 


ALNICO PERMANENT MAGNETS 


Voltron—A trade name for radio 
receiving tubes made for a time 
by a firm in the early 20’s. 

Zyklotron—Trade name for a high- 
frequency tube development of 
the Brown-Boveri Co., Baden, 
Switzerland. Mentioned in the 
40th Annual Report of the above 
company. This report covers a 
1939-1940 period. 


SENSITIVE RECORDER 
(Continued from page 89) 


for full scale deflection may be 
used, though for a rugged recorder 
60 centimeters is preferable. 


The contacts are mounted on a 
rotatable carriage having a section 
(B) which has its shaft concentric 
to the pivots of meter A. This sec- 
tor is connected to a reversible 
shaded pole motor D by a suitable 
gear train. The insulator pointer of 
the meter movement is connected 
to an adjustable tap on voltage di- 
vider R associated with the power 
supply. 

The contacts are connected to the 
grids of the two vacuum tubes by 
resistors Re, Rs, R4 and Rs, values 
of which depend on the selection of 
tubes, relays and other factors. The 
tubes are biased to near cut-off by 
the voltage drop through the relay 
coils. 


When the pointer is in the neutral 
zone and makes no contact, ca- 
pacitors C; and Ces are charged to 
full voltage which is cut-off for the 
tube. Both relays are released, but 
as soon as the pointer moves out of 
the neutral zone it is attracted to 
the nearest contact. The corre- 
sponding capacitor discharge punc- 
tures the gas layer and the electro- 
static potentials disappear. The 
electronic relay then operates and 
starts the motor. 


If the original unbalance was 
slight, requiring only a slight move- 
ment of the pointer, the latter, re- 
leased by the electrostatic forces, 
will move away from the contact 
and the motor will stop. 

- If the motor has moved suffi- 
ciently during the intervening time 


_interval to bring the pointer into 


the neutral zone, nothing more will 
happen. If not, however, the 
process will repeat several times 
until the contact bearing sector has 
moved far enough to bring the new 


position of the pointer into the 


neutral zone between contacts. 

If the original unbalance was 
greater, the pointer will remain in 
contact until the sector has ap- 
proached the new position, when 
the “pecking” process begins again 
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a harper is laughed at who plays 
always on the same string.. 


.... $0, it has been our practice through 
these 50 years of mica manufacturing, to 
grade qualities to requirements, to adjust 
capacities to demands and to shape forms 
to assemblies. It is satisfying to enjoy the 


confidence of exacting technicians. 


s 3 


and persists until. the new position 
is reached. 


Tests have shown that this is a 
workable follow-up system, which 
will translate the movement of a 
light instrument pointer into that 
of a power-driven shaft, which will 
reproduce accurately the position of 
the pointer. Such a movement can 
be applied in various ways to re- 
mote indication and control: 


1. It can be easily applied to a 
recorder controller. 


‘2. A large pointer may be driven 


by the system over a circular or 
strip recording chart. 


3. Control switches or valves may 
be mounted in such a way that 
they are operated by the pass- 
ing pointer, making it feasible 
to have a number of control 
points, which may initiate vari- 
ous process functions as the 
magnitude of the variable being 
measured reaches various set 
points. 


It may, for example, shut off 
various portions of a heater as the 
temperature rises, or it may admit 
various gases or liquids as the proc- 
ess progresses. 


Some of the functions in (B) may 
be used to vary the sensitivity of 
the controller itself. It.is possible, 
for example, to have a coarse scale, 
which covers the range from room 
temperature to well beyond the 
process temperature, but at a pre- 
determined level the instrument is 
switched to maximum sensitivity so 
that a few degrees are spread over 
the entire scale. 


The scale of most electrical in- 
struments covers an are of 100°. If 
a circular scale and chart are used 
it is desirable to use at least 300° 
of the circumference for the scale. 
The movement of the sector shaft 
must, therefore, be multiplied by a 
factor of 3. Motor, pointer, a sector 
and pen could be connected in con- 
ventional fashion by gear trains, 
although a great deal of design 
juggling would have to be done to 
locate the various gear shafts in 
their right positions. To reduce 


_ backlash to a minimum, high grade 


gears would have to be used. 


However, greater flexibility of de- 
sign is obtained by connecting the 
shafts by pulleys and flexible steel 
bands 0.003 in. thick, since in this 
way the shafts can be disposed al- 
most at will. Fig. 2 shows diagram- 
matically a round chart instrument 
with steel belt drive. By changing 
their arrangement the same com- 
ponents may be readily adapted to 
a strip chart. 
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Facts, figures and “television know-how’ are 
needed when considering this important ques- 
tion. Du Mont is qualified to help you find the 
answer. Du Mont has marched in the forefront 
of radio and electronic progress for the past 15 
years. Du Mont has contributed importantly to 
television broadcasting and receiving equipment 
design. Du Mont has built more television sta- 
tions than any other company. Du Mont has 
operated its own Station WABD and commer- 
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WHEN CAN 
TELEVISION TURN A PROFIT? 


cially programmed its telecasting time since 1942. 

From this deep reservoir of television expe- 
rience, Du Mont has drawn a pattern which 
you can use to plan your television future. This 
pattern is presented in detail in our néw booklet, 
“The Economics of Television.” This booklet 
sharpens but one axe—the tested superiority of 
Du Mont station equipment. It is another im- 
portant Du Mont contribution to the develop- 
ment of a great new medium. Please request this 
booklet on your firm letterhead. 


Copyright 1946, Allen B. Du Mont Laboratories, Inc. 


/ RECO? _Cteoreis ave /elevstor ' 


ALLEN B. DU MONT LABORATORIES, INC., GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J. 
fELEVISION STUDIOS AND STATION WABD, 515 MADISON AVENUE, NEW YORK. 22, NEW YORK 
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Shaft A, connected by a suitable 
gear reducer to the shaft of a re- 
versible motor (not shown), may be 
driven at a speed sufficient for its 
pointer to traverse the entire chart 
in 6 seconds. Pulley B is connected 
with sector C by a steel belt, which 
runs over idlers a a, so that 300° 
of the pulley can be utilized. The 
belt is pinned to the pulley at one 
point. 


E is a meter movement with a 
special contacting pointer. The 
movement is rigidly connected to 
the instrument frame. Rotating 
around the axis of this meter move- 
ment and in the plane parallel with 
the plane of the motion of the 
pointer, an insulating plate G car- 
ries two contacts, F. Pen H is 
mounted on pulley with an inde- 
pendent axis. This pulley is driven 
from pulley A by belt K. The chart 
is supported and driven in conven- 
tional manner, to record move- 
ments of this pen. Each shaft car- 
ries a pulley or sector. These are 
connected by bands of steel .003 in. 
thick, rigidly fastened at one point 
on each pulley or sector. A spring 
suspended idler is included in each 
run to keep them tight to suppress 
backlash. 


Since the pulleys and sectors are 
steel there is no temperature error 
due to differences in coefficient of 
expansion of belt and pulleys, al- 
though even with brass pulleys, 


roster of all Eicor products, in their various types and sizes, pay a or 
shows an astonishing number and diversity. But of special asskites 
interest to users of rotary electrical equipment is our In some control problems, it is 
ability to produce units unusual in design or performance often desirable to connect the main 
... and do it quickly, accurately, and at reasonable cost. pointer shaft to a potentiometer 
Serving in an endless list of special applications, these rr - sg cage a 
developments include . . . the smallest commercially produced on ee ee ae eee a 
d for 10 watts continuous output, in a 2-5/16” a a a 
eeneneoay- dan tbe / cated by an electronic circuit which 
diameter frame and weighing only 34 ounces . . . a motor operates either a pair of relays or 
rated 1/5 hp at 3800 rpm for intermittent duty, 2-5/16” a contact making meter type of re- 
in diameter, weight 38 ounces . . . an aircraft inverter 


. lay, or is amplified sufficiently to 
to supply output of 100 va, 400 cycle, single or three phase, drive the motor directly. As before 
in a 3” frame and unit weight of 534 Ibs. ...a.6 hp, this power driven pointer can be 
4000 rpm, intermittent duty motor, 4” in diameter and 9¥, made to perform any desired con- 
Ibs. weight . . . a dynamotor 4-1/16” in diameter which trol function. 
supplies 32 watts continuous output per pound weight 


; ; Another feature of the system is 
t 
-+-a 12 vdc motor rated ‘A a? at 1700 rpm with 150 that eumiats gene te sna oe 
in. Ibs. lock ee e's 5" ‘ — that one or more toggle switches, 
These highlights are an indication of what EICOR has 


like L in Fig. 2, may be operated 
successively by the pointer to initi- 
ate various functions as the process 
variable changes. 


For throttling control the switches 
_may be replaced by a valve posi- 
tioning potentiometer. If reset is 
desired, the stator of the poten- 

JE ICoOR oll INJGe 1501 W. Congress St., Chicago, U.S.A. tiometers are driven by an auxiliary 
DYNAMOTORS « D. C. MOTORS * POWER PLANTS + CONVERTERS motor. By other design modifica- 
Export Ad Auriema, 89 Brood St., New York, U.S. A. Cable Auriemo, New York tions almost any combination of 
control function can be carried out. 


done in the past. In the days to come our creative engineering 
will solve similarly difficult problems involving motors, 

dynamotors, and generating equipment for industry. 
Your inquiry is invited. 
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The Gling ume shown im the date 


AAB4 


on telegrams and day letters is STANDARD 


M FE TALLIC 
THE BENWOOD-LINZE Co= eam ese 


ST LOUIS MO= 


CAN YOU BUILD A RECTIFIER ONE AND ONE HALF INCHES 
TO WITHSTAND HEAVY OVERLOADS SELF HEALING 
HERETOFORE CONSIDERED IMPRACTICAL 


We did... We 
design and build 
rectifier stacks — 

in all shapes and sizes 


p> —and for a wide variety 


‘of applications, many hereto- 


fore considered not practical. 


We have had twenty-five 
years experience in the 
study of metallic rectifier 
applications ... When- 
ever you have a problem 
of converting AC to DC 
— consult B-L. aa 


B-L Metallic Rectifiers are 
designed for power ratings 
from milliwatts to kilowatts 
—in every shape and size. 


SELENIUM 


Highest efficiency... Long life.. 
Lowest reverse current. . Free- 
dom from moisture damage. 


Typical Applications 
Battery Charging 
Theatre Equipment 
Electroplating 
Relays 
Telephones 
Magnetic Chucks 
Electrolysis 
Generator Control 
Magnetic Separators 
Magnetic Brakes 


COPPER SULPHIDE 
Smallest sizes for all power rat- 
ings.. Capable of withstanding 
heavy overloads. . Self-healing 
.. Rugged .. Operate at high- 
est ambient temperatures. 


and many other applica- 
tions where DC is required 
from AC power supply. 


THE BENWOOD-LINZE COMPANY 


1815 LOCUST STREET ST. LOUIS 3, MO. 


Long Distance Telephone CEntral 5830 


Designers and manufacturers of Selenium and Copper Sulphide 
Rectifiers, Battery Chargers, and DC Power Supplies for 
practically every requirement. 
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F ACCURATE 
: POSITIONING 


E YARDENY SYSTEM 


FY ARDENY ENGINEERING CO. ; 


105-107 CHAMBERS ST., NEW YORK 7, N.Y. 3 


Yrere £0 £3 - A New and Better 
Crystal You'll Want to Know About 


Fourteen months ago if was a mere hope in the minds of men to 
achieve a better crystal. Then, six months later, after several of 
America’s crystal manufacturers had tried and failed—it was con- 
sidered an engineering impossibility. 


Today it is here—available as another James Knights triumph—the 
new JK-T9AD—unquestionably the finest crystal of its kind anywhere. 


With its amazing stability, ruggedness and absolute dependability 
unmatched in the crystal industry, its adoption in laboratory apparatus, 
test equipment and precision standards is going ahead rapidly. In 
fact, its performance is so good that orders are already ahead of pro- 
duction—and that’s something in the crystal industry today. 


Write Us For Complete Specifications on 
This Great New Crystal 


the JAMES KNIGHTS Co. \\\) 


SANDWICH, ILLINOIS 
Sixty Miles Southwest of Chicago 
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PHOSPHORS 


(Continued from page 95) 


ratio is known as the luminous 
efficiency. 

The useful light output is de- 
pendent upon the quantity and 
spectral distribution of this light 
and of the eye sensitivity. The 
light of the television phosphor 
should be as close as possible to 
the eye maximum of 5600° A in a 
narrow emission band if possible or 
should be as much as _ possible 
within the eye sensitivity curve 
(Fig. 6). 

There are many pairs of compli- 
mentary saturated colors which 
give white light but the optimum 


_ efficiency for the production of — 


white light is best obtained with 
phosphors having their emission 
peaks at about 4590 A (deep blue) 
and 5720 A (yellow green). This 
can easily be done by mixing zinc 
sulfide (deep blue) and zinc ber- 
yllium silicate or zinc cadmium 
sulfide (yellow green). Since yel- 
low and orange zinc cadmium sul- 
fides have more absorption of blue 
light than zinc beryllium silicate 
the advantages of zinc beryllium 
Silicate is obvious. Zinc cadmium 
sulfide can be used efficiently if the 
phosphors are deposited separately 
with the blue component closest to 
the observer (19). 


‘Phosphor brilliancy 


The brightness or brilliancy of a 
phosphor depends upon a number 
of factors some of which are: a. 
Screen thickness—The energy of 
the electron causes it to penetrate 
well into the phosphor crystal and 
this penetration increases with in- 
creased electron energy. It is im- 
portant that the screen thickness 
be adequate considering this pene- 
tration otherwise the electrons will 
impinge upon the glass and their 
energy will be wasted. It should 
not be so thick that the luminous 
efficiency is reduced. The optimum 
condition is one in which the thick- 
ness of the screen is slightly thicker 
than the depth of penetration. The 
penetration of electrons accelerated 
by 10,000 V is 2.5 microns for zinc 
orthosilicate, 2.46 microns for cal- 
cium tungstate and 2.83 microns 
for zinc sulfide (20). This indicates 
that the sulfide screen should be 
made thicker in proportion to the 
increased depth of penetration. 

b. Current density—For low cur- 
rent density the light output is di- 
rectly proportional to the current 
density. As the current density is 
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the first 


DUPLICATION STUDY 


among 


ELECTRONIC PUBLICATIONS 


How much duplication exists among magazines serving 
the electronic field —100%, 50%, 10%? We set out to 
get the answer, in the only way possible. The results 
prove indisputably that 


70% of ELECTRONIC INDUSTRIES’ industrial 


readers subscribe to no other publication 
in this market. 


54.6% of ELECTRONIC INDUSTRIES’ readers 


among industrial users and radio-electronic 
manufacturers subscribe to no other publi- 
cation in this market. 


To conduct this study with the impartial accuracy of a 
disinterested organization, we retained the Ross Federal 
Research Corporation to survey our paid subscribers. 
They asked these readers what other electronic magazines 


they subscribe to, if any, and its name. The results are 
now available to advertisers and to their agencies. 


ELECTRONIC 


INDUSTRIES 


Faldwell- Aements, Tice., +8 vexington ive., New York 17, Plaza 31340 
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MEANS MAXIMUM PERFORMANCE 
AT AN ECONOMICAL PRICE... 


(ever is more to STANCOR design than theory and paper 
engineering. Behind-the-scenes operations reveal unremitting 
fact-finding — nothing is taken for granted. For the STANCOR 
engineer is as persistent as he is practical, demanding—and 
receiving—high standards of performance. 

Engineering design implies more than mere conversion of the 
customer’s electrical requirements to manufacturing specifications. 
At STANCOR it includes the employment, to the greatest advantage, 
of selected materials to achieve optimum performance —all with 
the constant practical thought—more useful watts per dollar. 

Competent laboratory and sales engineering facilities are avail- 
able NOW to meet your most exacting transformer specifications. 


STANCOR 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET CHICAGO 22, ILLINOIS 


raised (accelerating voltage kept 
constant) screen saturation occurs 
with the resultant drop in the light 
output and the deviation of the 
proportionality of current density 
with light output (21) (Fig. 7). 


c. Accelerating voltage—The light 
output also depends upon the en- 
ergy of the electrons exciting the 
phosphor and for low current den- 
sities the relationship is linear. 
Under such conditions the poten- 
tial of the screen adjusts itself with 
respect to the other applied poten- 
tials so that the charge of the elec- 
tron beam is passed off and thus 
the screen is slightly negative as 
compared to the accelerating volt- 
age (most positive potential). As 
the energy of electrons increase 
(increased accelerating voltage) a 
point is reached where the screen 
cannot pass off this negative charge 
as rapidly as it is imparted by the 
electron beam thus causing the 
screen potential to drop. (Fig. 8), 
(Table II). 


Secondary emission 


Phosphors in general are dielec- 
trics with high resistivities. In or- 
der for the charge imparted by the 
electron beam to pass off the screen 
it must be made conductive or the 
charge must be passed off by a sec- 
ondary emission process. This must 
be done so that the “floating” screen 
potential is such with respect to 
the accelerating anode that no 
charge will be built up on it. Un- 
der such a condition the screen po- 
tential is slightly negative with re- 
spect to the most positive anode 
(carrying the accelerating poten- 
tial) of the tube. As the energy of 
the electrons is increased a limit- 
ing value of screen potential is 
reached at which point the secon- 
dary electrons leave the screen at 
such a rate that a large charge is 
built up on the screen. Increasing 
the accelerating potential will not 
increase the screen potential but 
will increase the charge on the 
screen (Fig. 9). 


The limiting screen potential is 
greatly affected by impurities in 
the material or on its surface as 
getter or cathode material. The 
screen thickness and bulb cleanli- 
ness also affect the limiting screen 
potential. The limiting screen po- 
tential is decreased with increased 
current density or by aging of the 
screen (23). 


Phosphorescence 


With fluorescent materials the 
intensity of fluorescence builds up 
rapidly to a maximum with ‘the 
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CONNECTORS 
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ati ee ial 


As the aviation industry again swings into peacetime 
production, Amphenol is ready to offer practical aid in many forms. 
Amphenol components helped to fight a winning war... 
and now Amphenol engineers with their “know-how” — 
deepened and strengthened by wartime experience—are cooperating 
in creating peacetime applications for aviation communications, 
electrical circuits and electronic controls. Amphenol 
connectors, cable assemblies and other parts provide positive 
electrical contacts within all types of equipment. 
For detailed technical data on Amphenol products— 
send for Condensed Catalog No. 72. 


AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS 


In Canada « Amphenol Limited « Toronto 


U.ii.F. Cables and Connectors @ (A-N, U.H.F., British) ¢ Conduit « Cable Assemblies « Radio Parts « Plastics for Industry 


E-ECTRONIC INDUSTRIES @ January, 1946 145 


Cartridges 


Improve Phonograph Reproduction 


NTENDED for use with both automatic record 

| changers and manually operated equipment, 

these new Astatic Cartridges, in MLP and L-70 Series, 
assure a degree of fidelity heretofore unparalleled in the 
reproduction of recorded sound. All new Astatic Phono- 


graph Pickup Arms will include these finer Cartridges. 


L-70 Series Cartridges 
are of the replaceable 
needle type, are designed 
with streamlined hous- 
ing, high output voltage 
and low needle pressure. 


MLP Series Cartridges are of the 
permanent or fixed stylus type and 
are engineered to operate at one-ounce 
pressure, with increased vertical com- 
pliance, higher output voltage and re- 


duced needle talk. 


“Youll HEAR MORE 


_from Astatic” 


@ Astatic Crystal Devices 
manufactured under Brush 
Development Co. patents. 


GGiilg) CORPORATION 


CONNEAUT, OHIO 


IN CANADA. CANADIAN ASTATIC LTD, TORONTO, ONTARIO 


elapsed time between start of ex- 
citation and attainment of this 
maximum being very short. With 
phosphorescent materials an ap- 
preciable amount of time elapses 
before the maximum (saturation) 
is reached. Similarly when the ex- 
citation is removed the intensity of 
fluorescence for fluorescent mate- 
rials falls to zero almost instantly 
after the excitation is stopped, but 
with phosphorescent materials the 
light intensity drops rapidly at 
first, then much slower, and this 
process may continue for a period 
of hours (Fig. 10a, b). As explained 
above this is due to the trapping 
of electrons so that their return to 
a normal state can only occur with 
the addition of energy to the phos- 
phor crystal. 

The phosphorescence of a, phos- 
phor may be increased by ldwering 
the temperature. Also with lowered 
temperature the time for saturation 
(maximum light output) to be 
reached is increased. Saturation 
becomes more rapid with increased 
intensity of exciting rays. Corre- 
spondingly the decay becomes more 
rapid with increased intensity of 
excitation (24). 

For television purposes it is im- 
portant that phosphors have no 
noticeable phosphorescence other- 
wise the picture will be blurred. 
For radar purposes the phosphor- 
escent screen is essential and elab- 
orate saturation and decay meas- 
urements are made on such screens 
to obtain the necessary phosphor- 
escent characteristics. 


Television phosphor objectives 
for projection 


The phosphors used at the pres- 
ent time make satisfactory screens 
for direct viewing television tubes 
operated at moderate accelerating 
voltages. They give pictures with 
good contrast and brilliancy and 
operate satisfactorily over long 
periods of time. But for projection 
purposes where extremely high bril- 
liancy and contrast is desired and 
where the tube is operated at very 
high accelerating voltages with 
substantial beam currents the de- 
fects and shortcomings of these 
phosphors become evident. These 
screens lack the required secondary 
emission characteristics, are less ef- 
ficient at higher voltages and 
higher beam currents, and deterior- 
ate very rapidly when operated un- 
der such conditions. Therefore, the 


research on phosphors is directed 


wards the making of phosphors 
for projection screens. 
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Why WAAT bought its _ : 


new 5 kw transmitter from Collins 


The Bremer Broadcasting Corp., own- 
ers of WAAT, had had previous ex- 
perience with Collins equipment. Mr. 
Frank V. Bremer, Technical Director, 
puts it this way: 


"It is with interest and pride that 
I bring to your attention the per-— 
formance of the Collins 20K one 
kilowatt AM transmitter installed at 
Kearny on April 14, 1941. 


"This transmitter has been on the 
air a total of 39,000 hours, as of 
October 15, 1945, with a total 
elapsed lost time of only fifteen 
minutes. 


"This makes a most remarkable 
record, since our station is on the 
air twenty-four hours per day, seven 
days per week, and it speaks well for 
your transmitter. 


"According to the logs checked by 
Anthony Castellani, transmitter 
supervisor, the fifteen minutes total 
of lost air time was caused by 
defective bias tubes and a coupling 


Collins Radio Company, Cedar Rapids, lowa; 11 W. 42nd St., New York 18, N.Y. 


@ ¢ S 


condenser in the audio circuit. 


"At no time in the period of 
operation of the 20K have we had to 
make a refund or make up allowance to 
any sponsor due to lost air time. 


"As director of the engineering 
department of WAAT and FM-WAAW, I 
give credit for this remarkable per- 
formance to your efficient design and 
to the capable operating supervision 
by our transmitter staff." 


(Signed) Frank V. Bremer 


With this background of satisfaction, 
the Bremer Broadcasting Corp. ordered 
a new 21A 5 kw AM Collins transmit- 
ter as soon as military restrictions were 
lifted in the fall of 1945. An illustrated 
bulletin, fully describing this transmit- 
ter, will be sent you on request. 
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Despite rising material and labor costs, and the 
upward price trend on many products, you can still 
get Conant rectifiers at pre-war prices. 


There’s a Conant Instrument Rectifier for every 
need. Conant’s 4 basic assemblies in 3 series 
(500, 160 and 160-C) can serve over go percent of all 
instrument rectifier requirements. 


Other Great CONANT Developments 


BALAC —for applications that involve the balanced 
bridge principle in AC operation. 


UNI*SCALE —the rectifier assembly that completely 
eliminates temperature variations. 


Get hs BOOK! 


“Instrument Rectifiers and Rectifier 
Type Instruments,” by H. B. ‘Conant. 
It’s ‘“‘must”’ reading for every user of 
instrument rectifiers. Send 25c to 
cover handling and mailing to 


| RR Em? 
Instiument Reclifierws 
ELECTRICAL LABORATORIES 


6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A. 


20 Vesey St., New York 7, New York 2017 Grand Ave., Kansas City 8, Mo. 1526 Ivy St., Denver, Colo. 


85 E. Gay St., Columbus, Ohio 


1212 Camp St., Dallas 2, Texas 4214 Country Club Dr., Long Beach7,Cal, 


600 S. Michigan Ave., Chicago 5, ul. 378 Boulevard N. E., Atlanta, Ga. Export Div., 89 Broad St., N. Y. 4, N.Y. 
1215 Harmon Pl., Minneapolis 3, Minn. 4018 Greer Ave., St. Louis, Mo. 50 Yarmouth Rd., Toronto, Canada 
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The luminous efficiency of cath- 


ode ray energy conversion by tele- 


vision phosphors is very low, less 
than 10%, and becomes lower - ai 
higher accelerating .voltages and 
with denser beam currents. The 
efficiency of phosphors excited by 
ultra-violet radiation and alpha 
particles is many times higher than 
that for electrons and there is no 
apparent reason why the efficiency 
cannot be increased. 


Present screens are fairly easily 
burned by electron beams of mod- 
erate current density and high ac- 
celerating voltages. The light out- 
put decreases substantially after a 
few hundred hours of operation, In 
projection television very high 
energy beam currents are used 
(very highly accelerated electrons) 
and the deterioration of such 


screens is much more rapid. 


Another type of screen deteriora- 
tion (ion burn) is caused by the 
bombardment of the center of the 
screen by negative ions with the 
formation of.a dark spot. This de- 
fect is mainly seen in magnetic de- 
flection tubes. More stable phos- 
phors are necessary to prevent this. 
Some of this work has resulted in 
the coating of the phosphor crystal 
with silica to reduce this and other 
burning effects. Changes in the 
gun construction (addition of an 
ion trap to the gun) have also 
proved effective. 


(REFERENCE 21) 


Point of Departure 
from Proportionality 
uA/cm? for 20% 

loss in light 
Maximum limiting 


2Zn0.Si0..Mn 2 uA/cm? 
Zn Cd S.Ag 1 uA/cm? 
Ca WO, 20 wA/cm? 
Zn S.Ag 100 uA/cm? 200 
Zn Be Si0s (22) 8 uA/cm? — 
Zn2 Si04g Mn (23) _ _ 


855 


Secondary emission is a problem 
in projection television because 
only at the intermediate and high 
accelerating voltages needed to give 
very brilliant pictures does this 
type of defect appear. Various 
methods of overcoming this fault 
have been tried, among them being 
the addition of a thin conductive 
coating on the glass before the 
screen is applied, by adding an in- 
ert component to the screen to in- 
crease its conductivity, or by the 
skillful preparation of the screen. 
All are effective to various degrees. 

Thus there is available at the 
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WE STICK TO 


lam (Comm) (om) AC Tt 
Ne A ae SF &£ 


For more than 20 years we have adhered to 
our one specialty: the fabricating of sheet 
metal cabinets and other non-functional parts 
of electronic, electrical and mechanical 
apparatus. 


We do this one thing with the pride of master 
craftsmen. Never have we been tempted to 
manufacture any complete products or assem- 
blies. Ours always was and will continue to 
be a highly individualized service. 


During the war years we never worked in an 
unfamiliar field. Consequently those years im- 
proved and intensified our specialized skill 


and knowledge . . 


. expanded our facilities, 
but did not divert or split our interests. 


Hence we have no reconversion problem. 
We're not switching over to any other form 
of manufacturing. 


Our vast accumulation of dies and tools is 
available to save you special die costs. We 
offer custom craftsmanship to exact specifica- 
tions, at ready-made” economies. Try us for 
extra value in rugged construction and stream- 
lined beauty. 


ANY METAL ¢ ANY GAUGE ¢ ANY SIZE 
ANY FINISH © ANY QUANTITY 


See our exhibit at the | R. E. Technical Meeting, 
Booth 6-B, Hotel Astor, New York, Jan. 23-26 


METAL PRODUCTS CO.,INC. 


126 -30th Street, Brooklyn 32, N. Y. 
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JUNE 23, 1944 


FIRST RENEWAL 
WITH STAR... 


SECOND RENEWAL 


DEC. 16, 1944 WITH STAR MAY 26, 1945 


A complete, expertly-manned tool and die shop 
enables Insuline to give almost immediate deliv- 
ery on anything a manufacturer might require... 
from a lug to a gigantic transmitting cabinet...in 
quantities and to specifications. 


The rest of the Insuline plant is equally well 
equipped to serve the nation’s manufacturers. 
Batteries of high-production machinery are avail- 
able to turn out such items as chassis, metal 
boxes, cabinets, terminal boards, and special 
stampings of all kinds. 


Moreover Insuline can produce the item you re- 
quire from beginning to end, all within the walls 
of the Insuline plant. 


If you have a production problem, an Insuline 
Engineer will be glad to discuss it with you. If you 
prefer, send your specifications and we will send 
an accurate estimate by return mail. 


insuline 


CORPORATION OF AMERICA 


INSULINE BUILDING - 


PRODUCTS 
SINCE 
1921 


LONG ISLAND CITY, N.Y. 


present time the television cathode 
ray tube having a phosphor screen 
which can reproduce television 


pictures satisfactorily for direct 


viewing conditions. For projection 
purposes proper screen quality is 
still lacking. 
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LENS ABERRATIONS 
(Continued from page 87) 


images that can be focused on a 
screen. This type of lens presents 
the same aberrations as the posi- 
tive lens, but of opposite sense 
and therefore it is used in con- 
junction with the lenses illustrated 
above for the purpose of reducing 
and correcting their faults. Con- 
current artifices to the lens cor- 
rection are the proper shaping of 
the surfaces, choosing of the types 
of optical glass, spacing of the sur- 
faces, axial thicknesses, etc. This 
proceeding, that sometimes is ex- 
tremely complicated and requires 
years of work, constitutes what is 
called “lens computing.” 


Not Western Electric Co. 


Alois W. Graf, 135 S. LaSalle St., 
Chicago, Ill., whose comments on 
incentive plans for paying engineers 
and inventors appeared in our No- 
vember issue, page 148, has asked 
us to state that the mention of the 
Western Electric Company in his 
comments appeared through error 
and that the plan mentioned does 
not apply to that company. 
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Instrument 


OR twenty-five years Lord has pioneered the 
science of vibration control and isolation. We studied vibra- 
tion, wherever we found it—vibration caused by regular or 
intermittent shock, by rotating parts, by impact, by concussion, 
by sound waves, by irregular and accidental shock. 

What we have to sell is relief from vibration — relief from 
its wear and tear on machines and men, relief from its attacks 
on quality and quantity of production, relief from its interfer- 
ence with proper functioning of delicate instruments, and 
sound transmitting and receiving apparatus. 

Our research and experience proved that rubber, bonded 
to metal, used as the absorbing element, if correctly designed, 


iT TAKES BONDED RUBBER Yc Sear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


we sell only ONE thing 


\ ‘ 
s 


SHEAR TYPE 


Gouded Kubler 
MOUNTINGS 


as to shape and size, stressed in free shear at predetermined 
deflections for specific applications, is superior to any other 
material because it combines almost unlimited controllability, 
with great elasticity. 

Today we use rubber, natural and synthetic, of many 
stiffmesses; we use steel, we use brass, monel, dural. But we’re 
not selling any of these—we’re selling precision engineered 
vibration control and isolation. 

The most important ingredient of any Lord Mounting you buy 
is—brains. You can’t buy them, either, except as they are em- 
bodied in the assured protection you buy when you make sure 
that the name LORD is stamped or molded in the product. 


* 
BUY VICTORY BONDS 
* 


Originators of Shear Type Bonded Rubber Mountings 
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WILLOR 
STAMPINGS 


A modern plant, in- 
cluding designing, 
Tool and Die making 
—automatic stamping 
— machining — weld- 
ing — assembling — 
spraying — large or 
small production runs 
—-special custom built 
products, at low cost: 


A Service . .. 
Complete from 
Design to 
Finished Product 


WILLOR 


is your 

definite assurance 
of SKILL and 
ACCURACY for 
PERFORMANCE. 


If your product is in 
the development stage 
or finished blueprint, 
write WILLOR for quo- 
tations. 


You will find our plant 
is prepared to produce 
to meet your needs. 


Our large assortment of stock dies may fit your 
requirements and result in real savings for you. 


94h EAST 140th STREET, NEW YORK 54, N, Y. 
| MELROSE 5-6085 
OVER 40 YEARS OF EXPERIENCE 


AUTOMATIC POSITIONING 
(Continued from page 62) 


gardless of the number of Autotune 
heads required. All mechanical 
components of the system are tied 
together by appropriate gears and 
shafts. 


Design features 


The problem of presetting each 
position independently has been 
solved in the following manner: 
The stop rings are placed axially on 
the shaft and are spaced by small 
flexible washers. The washers can 
move axially at their periphery but 
cannot rotate on the shaft. (See 
Fig. 10). The stack of stop rings 
and spacers is clamped axially by 
means of a locking screw, a key, 
and a collar at the front of the 
shaft. This system of isolating the 
individual stop rings precludes any 
possibility of the position of a ring 
being upset when the position of an 
adjacent ring is changed. 


The stop rings have a wedge 
shaped notch in them into which 
the pawl fits, as in Fig. 9. When the 
pawl is engaged in the stop ring, 
rotation of the ring is prevented. 
If the stack is unlocked, the shaft 
can be rotated while the proper 
stop ring is held stationary by its 
pawl. All other stop rings will ro- 
tate with the shaft without dis- 
turbance to their preset position 
relative to the shaft. The stop 
rings are then locked by turning 
the locking screw. With this de- 
sign it is possible to set the shaft 
accurately in either direction with- 
out lost motion. 


The pawl actuating cams are 
placed axially on their shaft with 
the depressions spaced in a spiral 
about the shaft. (See Fig. 10). This 
allows only one pawl to operate at 
any one time. Because this cam- 
shaft occupies a different angular 
position for each channel, it may 
also be used to drive crystal selector 
switches, etc., thus eliminating the 
need of a separate Autotune head 
for. the purpose. 


The torque limiting clutch used 
for driving the positioned shaft is 
an important feature of the Auto- 
tune. In addition to its’ driving 
function, the clutch protects the 
Autotune and the driven compon- 
ents from excessive overloads. Its 
importance justified extensive de- 
velopment work, which resulted in 
an excellent torque limiting clutch 
of the de-energizing type. (See Fig. 
12). 


The friction band is arranged so 
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THANKS TO ADVANCED capacitor engineering, small 
compact capacitors with a variety of bracket arrange- 
ments and sturdy screw-type terminals, are available 
‘for suppressing noise from generators, inverters, motors 
and other equipment. 


C-D has a complete line of radio-noise capacitors and 
filters. 


They can be mounted in any position and will operate 
over a temperature range of plus 85° to minus 55°C. 
Ratings are .01 mfd. to 0.5 mfd. 100 V.D.C. and .01 
mfd. to .25 mfd. 500 V. A.C.-D.C. in the types illus- 
trated. Other types are available for every noise sup- 
| pression problem, 


'Cornell-Dubilier engineers will be glad to advise on 
the selection of these and other types of capacitors and 
filters for noise suppression. Write for information. 
Cornell-Dubilier Electric Corporation, South Plainfield, 
N. J. Other plants at New Bedford, Brookline, Wor- 
cester, Mass., and Providence, R. I. 


CORNELL-DUBILIER 
CAPACITORS 
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SERIES 


The urgent demand, in peacetime days, by the aircraft 


and radio industries for a compact, efficient D.C. motor was 


the challenge that led Pioneer to develop the Pincor BX 


series. Today Pincor BX motors flow from our plant in a 
steady stream to the producers of aircraft and radio equip- 


ment for the armed services. 


Pincor BX motors, in their classification, meet the varied 
requirements of aircraft and radio manufacturers that demand 
light weight, compact motors for efficient and dependable 
application. Pincor BX motors are direct drive, ball bearing, 
high speed units wound for continuous or intermittent duty. 
Shunt, series or split series windings are for operation on 
12 to 24 volt battery systems currently used and may be 


easily modified to meet your product demand. 


Depend on these rugged Pincor quality-proven motors 
in the BX series. Send your problem to Pioneer engineers 
and let them put their years of experience to work for you. 


Consultation with these men will not obligate you in the least. 


DYNAMOTORS @ CONVERTERS 
GENERATORS 
POWER PLANTS @ GEN-E-MOTORS 


CORRORATION 


| PINCOR | PIONEER GEN-E-MOTOR 


5841-49 DICKENS AVENUE GHICAGO 39, ILLINOIS 


BUY MORE BONDS! 


Export Office, 25 Warren Street, New York 7, U.S.A 


ble Address Simontrice, N°. Y 


that the force tending to slip the 
clutch band also tends to unwrap 
it from the friction surface. This 
tendency to unwrap the shoe from 
the friction surface is restricted by 
the spring which applies the pres- 
sure to the friction surface. As a 
result, the torque of the clutch is 
more dependent upon the spring 
tension than upon the coefficient 
of friction. This can be shown by 
applying the belt tension formula, 
Ti/To = ef8, where 


T; = force applied on the periph- 
ery at one end of the clutch 
band, which causes. the 
clutch to slip. 

T2= force applied by the spring 
to opposite end of clutch 
band 

6 =angle of wrap of clutch 
band 

f =coefficient of friction 
e = 2.71828 


The curve accompanying (Fig. 16) 
demonstrates the relation between 
torque and coefficient of friction 
for this particular form of clutch. 

Small changes in coefficient of 
friction will have little effect upon 
the clutch operation. A large de- 
crease in the coefficient of friction 
to a value approaching zero will 
have a marked effect on the clutch, 


- but this is unavoidable in any fric- 


tion device. A large increase in 
coefficient of friction will have little 
or no effect on torque. This is de- 
sirable because it prevents damage 
to the mechanism, the driven load, 
and the drive motor. 


Multiturn operation 


This clutch has proved in service 
to be a very reliable mechanism. In 
the later models it is so arranged 
that it is not in operation during 
the manual tuning of the Autotune 
shaft. The clutch drum is clamped 
in place much the same as are the 
stop rings. Thus when the operator 
unlocks the stop ring for manual 
tuning he also unlocks the drive 
to the clutch, and feels only the 
torque of the driven device. 

For certain applications it is de- 
sirable to have a positioned element 
which will turn more than one 
complete revolution. This provides 
increased reset accuracy if the 
driven device is operated through 
a precision reduction gear or lead 
screw. No change is required in the 
control system, but the mechanism 
is changed to allow it to position 
accurately within a specified num- 
ber of revolutions. 

Multiturn operation is accom- 
plished by adding a drum which 
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The OWI did a neat and 
decisive job with their 200 KW 
short wave trans-Pacific radio.sta- 
tions. Their Tokyo broadcasts are 
credited with a definite part in 
ending the war in the Pacific. 


AmerTran transformers and re- 


actors wens ceed in the ect Efficiency figures for this O.W.I. installa- 


plate and modulation circuits. The tion: Overall audio frequency response 


rectifier filament transformers Ce 


shown here are typical of Amer- ment is within 0.5 db of the 1000 cycle 


Tran adaptability to a unique level from 30 cycles to 7500 cycles at 


problem. Both stations were de- 5S par cont ee 
signed artd equipped by Federal 
Telephone and Radio Corp. 


AMERICAN TRANSFORMER COMPANY 


178 EMMET STREET NEWARK 5, N. J. Typical AmerTran Filament Trans- 


former used in OWI Transmitters; 
tube socket is integral with 
transformer body. Secondary 
leads are completely enclosed. 


Pioneer Manufacturers 
of Transformers, Reactors 
and Rectifiers for Electronics 
and Power Transmission 
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Today's New Trend is toward 
Webster Electric Pickups 


fF 
! 
i 


ATEBSTER Electric Pickups have won their 
present position of pronounced preference 
among those who make, sell and own radio- 
phonograph combinations because of their su- 
perb performance. 


These fine quality pickups are precision-built to 
meet the highest standards of tonal beauty in rec- 
ord reproduction. Sensitive, delicate, responsive 
... they cover the entire range of vocal and or- 
chestral tone with unsurpassed clarity and fidel- 
ity. Despite a constantly increasing demand for 
Webster Electric Pickups and Cartridges, each 
one must meet the most rigorous inspection tests 
before it leaves the factory. 


If you have not already standardized on Webster 
Electric Pickups for your present or planned line 
of fine radio-phonograph combinations, we urge 
you to consult with us on your needs without 
delay. Write us direct. 


(Licensed under patents of the Brush 
Development Company) 


WEBSTERMELECTRIC 


Racine, Wisconsin, U.S.A. - Established 1908 + Export Dept.: 13 E. 40th Street, New York (16),N.Y. Cable Address “ARLAB™ New Vork City 


is a Responsibility and Fair Dealing an Obligation” 


makes only one revolution during 
the full number of revolutions made 
by the positioned element. The ad- 
ditional drum (called a “counter” 
drum) is driven through gears 
by the positioned shaft, and is com- 
posed of a group of rings similar to 
the stop rings. 

Each pawl in the multiturn Auto- 
tune head has an added projection 
which engages its respective ring 
on the counter drum. The rings 
on this drum are held in place by 
friction and when the preset posi- 
tion is changed, they are automati- 
cally readjusted in the same man- 
ner as are the stop rings. The ar- 
rangement of parts is such that 
when a pawl is selected by the cam 
drum, it first must engage the 
counter drum ring before it can 
engage the stop ring. Since the 
counter drum makes only one rev- 
olution during all of the turns of 
the stop ring shaft, it can select the 
turn of the positioned shaft during 
which the pawl will engage the stop 
ring. (See Fig. 11). 


The accuracy of the Autotune is 
largely dependent upon the par- 
ticular application. The Autotune 
will repeat a position to within one 
to three hundredths of a degree 
(.01° to .03°) or from % to 1 minute 


-of an arc, under favorable condi- 


tions. For a ten-turn multiturn 
head this amounts to from 3 to 9 
parts per million. It is not always 
possible to make full use of this ac- 
curacy because of errors in the 
coupling to and in the bearings in 
the driven device. 


The torque load that can be 
driven is limited only by the size 
of the units. The largest Autotune 
head built to date is conservatively 
rated at 25 lb./in. The smallest air- 
craft units are rated at 4 lb./in. 
maximum. 


The operating time of an Auto- 
tune system depends upon many 
complex variables. Singleturn units 
will perform a complete operation 
in 2 to 5 seconds. Multiturn heads 
with ten turns may take 5 to 10 
seconds to operate. 


In the later models much atten- 
tion has been given to operator 
convenience so that the operator 
need have no special knowledge of 
the Autotune system in order to set 
up the preselected positions. The 
procedure is as follows: Set the 
selector switch to the channel to 
be adjusted. When the Autotune 
has stopped on the desired channel, 
unlock the mechanism by turning 
the locking bar in the end of the 
main shaft counterclockwise. Turn 
the shaft in either direction to the 
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For the NEW YEAR...Good Judgment says ...STANDARDIZE on 


Stupa ort © 


cRAMI Cs 


world of Electro,,. 


p 
"Oducts for the 


IMPROVED PRODUCTS. Many products require correctly en- 
gineered ceramic parts of highest quality for satisfactory performance and 
long service life. Stupakoff has the skill, experience and ability to produce 
such parts, thus helping you improve your products. 


FASTER ASSEMBLY. The dimensional accuracy and'sturdy struc- 
ture of Stupakoff Ceramic parts help speed your fabrication processes. 
They fit exactly into the space provided for them, and provide correct 
spacing for parts assembled to them. 


GREATER SATISFACTION. You will find fewer rejects, and 


greater overall quality and satisfaction when you standardize on - 
STUPAKOFF CERAMICS! 


Cs 


STUPAKOFF ceramic 


Export Department?, 13 E. 40th Street 


& MANUFACTURING COMPANY 


New York 16, N.Y. 
Cable Address: ARLAB, all codes 
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Concentrating on electrical 
performance, Andrew engi- 
neers have designed a unique 
Folded Unipole Antenna 
which—according to compar- 
ative tests—easily outper- 
forms other antennas at sev- 
eral times the price. 

Used for transmitting and 
receiving at frequencies from 
30 to 40 MC and for powers 
up to 5,000 watts, this an- 
tenna has proved so success- 
ful that similar models for 
higher frequencies are now 
being designed. 


FEATURES: 


@ Light weight — only 15 pounds — simplifies installation. 

Lightning hazard minimized by grounded vertical element. 

“Slide trombone” calibration permits exact adjustment for any frequency be- 

tween 30 and 40 MC, using only a wrench. Optimum performance for that 

frequency is guaranteed without “cut and try"’ methods. 

@ Proper termination of coaxial transmission line. Unlike other ‘70-ohm" anten- 
nas, the Folded Unipole actually provides a non-reactive impedance with a 
resistive component varying between 62 and 75 ohms (see lower curve). 

@ Excellent band width, ideal for FM (see upper curve). 
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Andrew Co. specializes in the solution of antenna problems. For design- 
ing, engineering and building of antenna equipment, consult Andrew Co. 


ANDREW CO. 


363 EAST 75th ST., CHICAGO 19, ILL. 
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WRITE FOR FULL 
INFORMATION 


desired setting by means of the 
manual knob. Lock the mechanism 
by turning the locking bar clockwise. 
The channel is thus completely 
set up. ‘ 

When the operator unlocks the 
mechanism the clutch is released 
by the means previously described, 
thus removing the clutch torque 
from the tuned shaft. This unlock- 
ing action also engages the manual 
tuning knob by means of a small 
jaw clutch. The elimination of the 
clutch drag and the provision of a 
geared manual tuning knob enable 
the ‘operator to take advantage of 
the high degree of accuracy of the 
Autotune when setting up preset 
positions. 

The flexibility obtained by break- 
ing down the Autotune system into 
singleturn and multiturn heads, 
control units, and motors allows an 
extremely wide variety of appli- 
cations. 

The Autotune was used exten- 
sively during the war, and is still 
being used, in radio communication 
transmitters and receivers. The use 
of the Autotune enables rapid 
change of frequency with all cir- 
cuits precisely retuned. Such radio 
equipment varies from small air- 
craft receivers (the Collins 51K-1, 
Fig. 13) to large heavy duty ground 
station transmitters (the Collins 
231D, Fig. 14). The Collins 17H 
(Fig. 15) is a powerful aircraft 
transmitter using the Autotune sys- 
tem. In this application the driven 
devices are switches, capacitors, va- 
riometers, and a 20-turn permeabil- 
ity tuned oscillator. The Autotune 
heads are conveniently located with 
regard to both accessibility and the 
placement of transmitter compo- 
nents. 

The Autotune system is a reliable 
automatic positioning mechanism 
which can be engineered into an 
equipment as an integral part of 
the design. 


BRAIN WAVE 
(Continued from page 75) 


frequencies up to about 100 cycles 
per second. 

Fig. 9 illustrates the working 
parts of this recorder. Two large 
Rochelle salt crystal plates A, rock 
the segment pulley B, with a push- 
pull action. The motion of the 
pulley is transmitted to the pen 
shaft C through a very thin brass 
band G. The pen shaft is support- 
ed in two jeweled bearings D, D, and 
the pen E rides in a cradle F, so 
that a light uniform pressure is 
maintained on the paper. A con- 
tinuous, enclosed ink feed supplies 
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The little HY75, medium-power 
triode, long a favorite of radio ama- 
teurs for its highly efficient opera- 
tion at frequencies from 50 to 300 
megacycles, now leads a versatile 
life. Widely used in War Emerg- 
ency Radio Service networks, the 
HY75 has also found favor in 
Government and industrial research 
laboratories. 


Gale 


B Tike componens ™ B Tike componens ™ 
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of this Hytron Triode 


Callite supplies the Hytron Radio & 
Electronics Corp. with formed fila- 
ment coils of 88.5 milligram thori- 
ated tungsten wire for the HY75. 
Callite carefully processes tungsten 
wire with the right proportions of 
tungsten and thoria to give the 
required electronic emission, plus 
rugged strength to resist vibration 
and shock, 


Leading tube manufacturers look to 
Callite for tube components, known 
throughout the industry for their 
quality and uniformity. It will pay 
you to investigate our complete 
range of metallurgical components. 
Callite Tungsten Corporation, 544 
Thirty-ninth Street, Union City, 
New Jersey. Branch Offices: Chi- 
cago, Cleveland. 


Hard glass leads, welds, tungsten and molyb- 
denum wire, rod and sheet, formed parts and 
other components for electron tubes and incan- 
descent lamps. 


YPE CAPACITORS 


DUMONT 'Y? 


>» SMALL SPACE 

> LONG LIFE 

>» MOISTURE PROOF 
>» HEAT PROOF 


Dumont Resinoid 
sealed ® Will not 
melt at 300° F 


No Air Voids 
Filled Under 


PAT. PEND. Vacuum 


Write for complete list of sizes and prices 


My. (DUMONT ELECHe CO. oy Hore sr. 


NEW YORK, N. Y. 


General Industries con- 
stant-speed electric phono- 
graph motor—Model CX. 


Users and the trade have always _ binations as we return to | 
given hearty applause to General civilian production. As 
Industries phonograph mechanisms. always, General Industries 
Owners like the fine fidelity of every | equipment will earn your 
note or syllable—and sales and approval. 

service departments are strong for 
their reliability and freedom from 
maintenance troubles. ; ENERAL 

You get this same old-time satis- 

faction from our Smooth Power turn- NDUSTRIES 
table motors, recording assemblies COMPANY 
and record-changer recorder _com- 


ELYRIA, O. 


ink to the pen through the vinylite- 
tubing from the inkwell. 

While magnetically driven pens 
could undoubtedly be designed to 
have this characteristic, the lower 
efficiency of the magnetic driving 
mechanism requires too large driv- 
ing power for practical purposes. 
Magnetic recorders in use have a 
frequency response of one-half to 
two-thirds that of the Crystograph, 
and an amplitude response of ap- 
proximately half. 

Frequencies usually desired in the 
EG are well below 50 cps, and by ju- 
diciously varying the amplification, 
amplitudes may be held within the 
range of faithful recording. 


Threshold sensitivity 

Threshold sensitivity is signif- 
icant in recording very small volt- 
ages. Thus, while voltages of per- 
haps 10, 20 and 30 volts may pro- 
duce pen deflections of 10, 20 and 
30 millimeters, thus preserving the 
desired proportionality, one volt 
may fail to produce any deflection 
at all. This is due to friction in 
the mechanism, or friction of pen 
on paper, and results in complete 
masking of small signals. Threshold 
effect is found in all recorders and 
its value depends on the care taken 
in design and manufacture of the 
instrument. It is one of the figures 
of merit in testing a recorder. 

The efficiency of the piezo-elec- 
tric recorder. is inherently very 
high. An interesting point is that 
the electric field from an applied 
voltage actuates the crystal, rather 
than the magnetic field from an 
applied current. Thus a sustained 
voltage across the crystal produces 
a sustained pen deflection; as the 
resistance of the crystal is prac- 
tically infinite, pen deflection is 
maintained with practically zero 
power. 

The crystal circuit simulates a 
capacitance in series with a resist- 
ance, and although more current 
flows as the frequency of the ap- 
plied voltage increases, the crystal 
impedance remains high at the 
operating frequencies, and current 
drain is quite small at the top fre- 


_ gency of 100 cps. 


The most prominent feature of 
the EEG is the alpha wave. This 
wave has a rather regular period 
and is frequently almost sinusoidal, 
and has a frequency of about 10 
cps. The alpha wave often waxes 
and wanes with variation of stimu- 
lation and the attention of the pa- 
tient, as well as respiratory condi- 
ditions which modify the chemical 
environment of the brain. This 
sometimes occurs at a fairly regu- 
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lar rate as shown in Fig. 9. 


Since the alpha wave is such a 
prominent feature of the EEG, 
there is frequently a tendency to 
neglect other components. The sit- 
uation is emphasized because the 
alpha wave is in a frequency range 
easily amplified and recorded. The 
slow delta waves, indicated in Fig. 
10, are found during sleep, in cer- 
tain pathological conditions such as 
brain tumors and injury, epilepsy, 
and in hyper-ventilation (involving 
giving off of CO2). They also arise 
under conditions of lack of oxygen 
or of blood sugar. 


During sleep, delta waves have 
frequencies as low as a half cycle 
per second or less. Waves over 
tumorous areas may have frequen- 
cies almost as low. Faithful ampli- 
fication of such waves requires a 
carefully designed amplifier with 
adequately long time constants in 
the coupling circuits. 


The high-frequency beta and 
gamma waves have significant 
components up to 100 cps. Presence 
of pronounced high - frequency 
waves is probably indicative of in- 
creased brain metabolism, as for 
example, in hyper-thyroidism. <A 
typical recording showing simul- 
taneous alpha and beta and delta 
waves is shown in Fig. 11. Accurate 
recording of beta waves requires 
the use of a recorder with rapid 
response. These are low frequen- 
cies by usual audio - frequency 
standards, but the considerations of 
recorder and amplifier design above 
noted impose severe problems. 


The normal range of the alpha 
wave is from 3 to 30 microvolts, 
while under certain pathological 
conditions the intensity may rise 
to 100 or 200 microvolts. Delta 
waves occurring during epilepsy 
may be several hundred microvolts 
in amplitude. A wide range of 
amplitude response must thus be 
afforded by the ink-writer if both 
low-potential alpha and beta waves 
are to be accurately recorded on 
the same chart with high potential 
slower waves and spikes. The elec- 
troencephalograph occupies a sig- 
nificant position in the field of 
electro-medical diagnosis, and much 
may be expected of it in the future. 


The EEG records shown here are 
a few selected from a number pre- 
pared by Dr. Chester Darrow of the 
Institute of Juvenile Research, Chi- 
cago, to illustrate some of the pos- 
sibilities of this equipment in re- 
search. These records, therefore, 
contain more information than do 
standard EEG records obtained in 
routine diagnostic setups. 
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Maximum Performance with 
Minimum Magnet Weight! 


Permoflux, with less than a 1¥%2 ounce Alnico Five magnet 
weight, now achieves performance in permanent magnet 
dynamic speakers up to 6” obtainable only before by using 
a much heavier Alnico Five magnet. 


Like other Permoflux developments that have so notably dem- 
onstrated their superiority, this new speaker design is destined 
to become an engineering standard wherever lightness of 
weight and efficient acoustical performance are important 
considerations. 


We invite you to consider the advantages of this outstanding 
new Permoflux speaker development as applied to your own 
products. 


BUY MORE VICTORY BONDS! 


PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 


161 


goss T 


A SIMPLIFIED 
VERTICAL MOUNTING 


FOR SMALL TRANSFORMERS 


Sizes fit Core Stacks with 


‘a’ to %" center legs 


To fully mount the smaller sizes of transformers, 
Chicago Transformer has developed a new, vertical, 
shield-type construction possessed of many out- 
standing characteristics. 


Readily adaptable to various chassis mounting re- 
quirements. 


Flexible in application to varying core thicknesses. 
Simple in design: two-unit construction makes for 
economy. 


Allows grounding of core by direct contact with 
mounting surface. 


Meets the requirements of the Underwriters’ Labora- 
tories. 


X WIRE CORPORATION 
WEST ADDISON STREET 
CHICAGO,18 


3501 


RANSFORMER 


wx, 
ey Byes 
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WIDE READING 
(Continued from page. 97) 


moves to the negative output elec- 
trode X and the useful linear scan 
commences, the constant output 
electrode current charging capaci- 
tor C negatively. 

During this scanning period the 
charge on deflection plate Pz leaks 
away exponentially at a rate deter- 
mined by the time constant CoRe 
and the image moves towards out- 
put electrode Y; as soon as it 
reaches the tip of Y, it is com- 
pletely deflected onto electrode Y 
as explained above. If the output 
electrode reaches a potential close 
to the potential of G; before the 
image reaches the tip of electrode 
Y, the collector electrode Ge starts 
to collect electrons which produce 
a negative transient applied to de- 
flection electrode Ps and the image 
is moved towards the tip of Y by 
this action. 

All factors affecting the accuracy 
of frequency measurements are ex- 
amined and a simple correction cir- 
cuit for the elimination of the in- 
fluence of supply voltage variations, 
and methods of circumventing the 
instability and aging of circuit 
components are described. 


Control adjustments 


Potentiometer Rs controls the 
time-base velocity by controlling 
the electron current intensity im- 
pinging upon electrode X and con- 
sequently the rate at which ca- 
pacitor C charges. Output load C 
is also adjustable so that a fre- 
quency range of from 5 to 120,000 
cycles can be covered. 

By altering the basis of the 
deflection plate Po, the amplitude 
of the time-base oscillations can be 
varied; this is accomplished by po- 
tentiometer R;. Further, the output 
electrode current vs deflection po- 
tential characteristic may be se- 
cured if R; is varied and the output 
current measured. 

If it is desired to lock the time- 
base, a fraction of the signal under 
investigation is fed to deflection 
Potentiometer Rg regu- 
lates the amplitude of this syn- 
chronizing signal. For large syn- 
chronizing signal amplitudes, the 
generator action is swamped, and 
signal converter action results. 

A diagram with component val- 
ues of the complete time-base gen- 
erator is included. Choice of cir- 
cuit constants and of supply po- 
tentials is discussed in detail and 
performance of the circuit is illus- 
trated. 
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Finer in Performance AND NOW — Smarter in Appearance with 


INTERCHANGEABLE COLORED FLANGES - 


ROUND OR SQUARE... AT NO EXTRA CHARGE 


Marion Glass-to-Metal Truly Hermetically Sealed 
2's" and 3%" Electrical Indicating Instruments 


Smart styling, sleek lines, more color are invading the radio and electronic industry ... bulky 
packaging and drab blacks and grays are no longer in step with the times... appearance 
now takes equal rank with performance in consumer demand. 


Sensing this important trend, we here at Marion present a “beauty treatment” for radio and 
electronic equipment in our new and attractive interchangeable colored flanges. There are 12 
different iridescent shades, including blue, red, green, silver, gold and others—in both round 
and square shapes. 


Manufacturers who specify Marion hermetically sealed instruments will find that the eye- 
appeal of these new flanges will give added sales value to their products. Amateur radio 
operators and experimenters will especially welcome the idea because the interchangeability 
feature will help reduce instrument costs by permitting universal application of Marion 
“hermetics’” when building or modernizing their equipment. 


Marion “hermetics’” sell for no more than most competitive unsealed 
instruments ...and they're being delivered in ever-increasing quantities. 
Write for our 12- page brochure. 


MARION ELECTRICAL INSTRUMENT CO. 


MANCHESTER, NEW HAMPSHIRE 


EXPORT DIVISION 458 BROADWAY - NEW YORK 13. NY USA 


CABLE ADDRESS: MORHANEX 
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is essential. Write for particulars. 


| accent ON ACCURACY... NEW SIGNALLING TIMER! 


No more guess-work or mistakes with the new Signalling Timer Model 
Series S$, on any job. To the second, it accurately controls any time 
cycle for which it is set, and when that interval of time has elapsed, 
visual and audible warning is given as the circuit is broken. Precise 
and inestimably valuable in any capacity where split-second timing 


SHORT CUT to Model Development 


and Product Assembly... 


c.1.c. #U-Se 


TERMINAL 
BOARDS 


C.T.C. All-Set Terminal Boards save time 
and money both in the laboratory and on the 
production line. Available in a variety of 
sizes covering the entire range of standard 
resistors and condensers, All-Set Boards come 
completely assembled, ready to use. No time- 
wasting board cutting, drilling and lug mount- 
ing. Simply select the proper width board and 
go to work. 

C.T.C. All-Set Terminal Boards are made in 
four widths, 14”; (lug row spacing 114”); 
214” (lug row spacing 2’"); 3’” lug row spac- 


ing 214’) and are furnished with any size 
C.T.C. Terminal Lug. 

Made of 3/32’, 1/8’’ and 3/16” linen bake- 
lite only, C.T.C. All-Set Terminal Boards 
come in five sectional boards which may be 
broken into fifths by bending on a scribed line. 
Scribing does not weaken the board permitting 
use of one fifth or more at a time. 

All-Set Boards are sold in sets of the four 
widths or in lots of six or multiples of six 
in any single width. Extra lugs and stand-offs 
are included. 


Write for C.T.C. Catalog Number 100 for further information on C.T.C, 
All-Set Terminal Boards and other C.T.C. Components That Click. 


CAMBRIDGE THERMIONIC CORPORATION 


441 Concord Avenue - . 


Cambridge 38, Mass. 


PATENTS 
(Continued from page 120) 


55. A shield is then placed over the 
tube screen which covers it except 
for a narrow horizontal slit; the 
lower edge of the slit may be cali- 
brated in degrees, 2¢@ or 4. 


In operation the cathode ray will 
appear through the slit only at the 
minimum of the amplitude detec- 
tor output applied to the vertical 
deflection plates. The horizontal 
position of this trace at that in- 
stance depends on the instantane- 
ous phase of the frequency-dis- 
criminator output applied to the 
horizontal plates; it will, therefore, 
be a measure of the phase differ- 
ence between the two waves and 
consequently of the angle @ indi- 
cating the position of the aircraft 
with respect to the transmitter 
station. 

Another cathode-ray tube phase 
comparator is described, where 
the output of the frequency dis- 
criminator and a 90-deg.-phase- 
shifted version of it are applied to 
the two pairs of deflection plates 
respectively. A circular pattern re- 
sults. The detected signal derived 
from the amplitude modulation is 
applied to the control grid of the 
cathode-ray tube, cutting the beam 
off during most of the cycle and 
permitting passage only during a 
short period of time while the sig- 
nal amplitude is zero. 

Obviously a cardioid pattern in- 
stead of the figure-of-eight pattern 
may be employed if a non-direc- 
tional radiation is emitted by an 
additional antenna erected in the 
center of the four antennas 
marked E, W, N and S. Operation 
of the system will be similar, Fur- 
ther frequency modulation may be 
replaced by phase modulation 
without any major change in the 
arrangement. 

M. Relson, Sperry Gyroscope Co., 
Inc., (F) Oct. 7, 1941 (I) June 12, 
1945, No. 2,377,902. 


ULTRASONIC 
(Continued from page 65) 


energy obtained versus the thick- 
ness of the material at a frequency 
of 500 ke per sec. is plotted. The 
solid line shows the effect of a steel 
plate in the water, and the dotted 
line shows the effective attenuation 
ratio in the case of a thin slit of 
air in a sheet of steel. This second 
case is also plotted for energy at- 
tenuation ratio at 500 kc when go- 
ing from steel to air to steel. 

In the first case the energy at- 
tenuation ratio never exceeds 10 to 
1 at this frequency and oscillates in 
value from full transmission to ap- 
proximately 1/10 the transmission. 
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° IRC DISTRIBUTORS 
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IRC RESISTORS ARE “O 
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From coast to coast and border to border you'll find IRC “spe- 
cialists’’ ready to help you with your resistor problems. These 
alert and capable organizations are ready to assist you in 
determining the precise resistors for your specific appli- 
cations. IRC can render.this unbiased technical service 
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because it is the largest exclusive producer of resistance 
devices, making more types of resistors in more shapes, for 
more applications than any other manufacturer in the world. 

Because of volume production combined with specialized 
engineering skill, orders in any quantity can be filled 
promptly. Your inquiries will be given immediate and effi 
cient attention. Names and addresses of your nearest IRC 
Distributors will be furnished on request. 


INTERNATIONAL RESISTANCE CO. 


DEPT. 2-A 


401 NORTH BROAD STREET -¢ 


PHILADELPHIA 8&8, PA. 
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JF ARC REPRESENTATIVES 


ATLANTA 
Hollingsworth & Still, 407 Norris Bldg. 

BOSTON 
131 Clarendon St. 


BUFFALO 
Harry B.Segar _ Ellicott Square Bidg. 


CHICAGO 
S. B. Darmstader 
~ 308 W. Washington St. 


Ray Perron 


CLEVELAND 
Fred Bell 1400 W. 25th St. 
DALLAS 
George E. Anderson Santa Fe Bidg. 
DETROIT 


Koehler-Pasmore 
8316 Woodward Ave. 


INDIANAPOLIS 
Vernon C. Macnabb, 915 Riveria Dr. 


KANSAS CITY, MO. 
C. W. Reid 1825 McGee Ave. 


LOGAN, UTAH 
Ronald G. Bowen 83 E. First St. 


LOS ANGELES 
Dave N. Marshank 
672 S. Lafayette Park Place 


NEW YORK 
International Resistance Co. 
A. H. Hardwick 165. Broadway 


PITTSBURGH 
George O. Tanner 508 Grant St. 


SAN FRANCISCO 
James P. Hermans 1278 Mission St, 


SEATTLE 
2626 Second Ave. 


ST. LOUIS 
Norman W. Kathrinus 1218 Olive St. 


ST. PAUL 
J. U. McCarthy 1725 Hillcrest Ave. 


Dave M. Lee 
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THE NO. 80075 BEZEL 
FOR 
5” CATHODE RAY TUBE 


Another item in the Millen line of 
"Designed for Application’’ compo- 
nents. Bezel of cast aluminum with 
black wrinkle finish. Complete with 
neoprene cushion, green lucite filter 
scale and four “behind the panel” 
thumb screws for quick detachment 
from panel when inserting tube. 
Mounts in 5” diameter panel hole. 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 
MALDEN 
MASSACHUSETTS 


Therefore, if a piece of steel had a 
thickness in the order of 1 milli- 
meter, we would, if we operated 
over a narrow frequency range, ex- 
pect to get reasonable transmission 
of energy through the plate. How- 
ever, a thin air strip (of the order 
of a thickness of .001 cm) will give 
an approximate attenuation of the 
order of 10 to 1 as compared to 3 
to 1 for the steel. Since the over- 
all attenuation ratio is roughly the 
product of the two ratios, the at- 
tenuation inserted by the air slit 
is now predominant and a flaw is 
indicated. 

In practice it may be necessary to 
check extruded shapes with irregu- 
lar outlines whose cross-sectional 
shape does not change. Therefore, 
it is necessary in this case to ex- 
perimentally determine the trans- 
mission properties and to select 
those frequencies which would give 
the most sensitive flaw detection. 
In general it is best to avoid the re- 
gions of either the dip or the peak 
shown in the graph unless it is de- 
sired to measure an actual change 
in thickness of the material. The 
importance of the proper selection 
of the frequencies and the shape of 
the piezoelectric units to give a de- 
sirable radiation arrangement must 
be carefully made. Fig. 6 shows a 
practical setup for checking rolled 
strip material stock. 

This analyzer offers the same 
inspection possibilities for many 
other metals than steel. Complete- 
ly satisfactory tests have already 
been made on aluminum, phosphor 
bronze, beryllium copper, brass and 
other metals and alloys. It is also 
highly sensitive to flaws in plastics 
and other extruded materials. 


FCC Compiles Costs 
For FM Xmitters 


The Senate Small Business Com- 
mittee is launching a campaign to 
stimulate the birthrate of small 
radio stations. The Federal Com- 
munications Commission, at the 
committee’s request, has just com- 
pleted a survey of costs and delivery 
dates of FM broadcasting equip- 
ment. 

Manufacturers’ estimated costs 
for principal technical equipment 
for a 250-watt station average 
around $9,508, the survey indicated. 

For a 1,000-watt station the av- 
erage cost was estimated at $14,758; 
3,000 watts, $17,858; 10,000 watts, 
$27,308; and 50,000 watts, $80,558. 

For current orders manufacturers 
estimated that deliveries can be 
made between April, 1946, and Jan- 
uary, 1947. 


you NAME !7, 
E'LL SUPPLY 


EVERYTHING IN RADIO 
AND ELECTRONICS 


R. W. T., world’s oldest and 
largest Radio Supply House 
isready again withtremendous 
stocks of sets, parts and equip- 
ment. Yon can depend on our 
quarter-century reputation 
for quality, sound values and 
super-speed service. Orders 
shipped out same day received. 
All standard lines already here 
or on the way, including: Na- 
tional, Hammarlund, R. C. A., 
Hallicrafters, Bud, Cardwell, 
Bliley and all the others you 


know so well. 


meres et /afqyetto kadio 


the Famous 


Hadio Wire 
Television luc. 


100 Avenue of the Americas, New York 13 
(Formerly Sixth Avenue) 
Boston, Mass. * Newark, N. J. 


“No supplier anywhere 
has a bigger stock of Radio and 
Electronic equipment, Test equip- 
ment, Public Address equipment, 
Communications equipment. If 
your engineering problem requires 


special equipment, we'll make it. 


Write today. Dept. NA6.’ 
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PERSONNEL 


Howard S. Frazier, who has been 
director of engineering for the Na- 
tional Assn. of Broadcasters since 
August 1, 1942, has resigned. Frazier 
will open offices of his own as a 
radio management consultant at 
1730 Eye St., N.W., Washington. Un- 
til the end of the year, he will con- 
tinue with his work for NAB. 


E. W. Engstrom has been elected 
vice-president in charge of research 
of RCA Laboratories Division and 
E. C. Anderson has been made vice- 
president in charge of the com- 
mercial department of RCA Labora- 
tories Division. Engstrom has been 
director of research since 1943 and 
Anderson has been commercial 
manager during the past five years. 


E. Finley Carter, a vice-president 
of Sylvania Electric Products, Inc., 
Emporium, Pa., has been advanced 
to have charge of his organization’s 
engineering department. He has 
been in charge of industrial rela- 
tions and in his new position takes 
the place of Roger M. Wise who has 
been vice-president in charge of 
engineering and the top man in 
Sylvania research. Wise has left 
Sylvania and has not made public 
his future plans. 


E. Finley Carter Dr. Carl F. Frische 


Dr. Carl F. Frische, chief re- 
search director of the Sperry Gyro- 
scope Co., 30 Rockefeller Plaza, New 
York, N. Y., has been elected vice- 
president for engineering. He hds 
been a member of the Sperry or- 
ganization since 1933. 


Collins Radio Co., Cedar Rapids, 
Towa, has made the following 
hanges in its executive setup: 
Claude T. Everson, formerly with 
‘he U.S. Army Air Corps, has joined 
he research division specializing in 
‘nicrowave work; Dr. Winfield W. 
salisbury has been appointed di- 
‘ector of the research division and 
eaves Harvard Radio Research Lab- 
ratories to take up this work; 
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NENSATIONAL VACUUM TUBE 


VOLTMETER (PROBE) DEVELOPMENT 


Radically Improved 
High Frequency Performance 


V2 MICROMICROFARAD INPUT CAPACITY 
OVER 1,000,000 OHMS INPUT RESISTANCE AT 200 MEGACYCLES 


Interchangeable with Standard WM-27 


Probe without Recalibration 


WRITE FOR DETAILS 


ALFRED W. BARBER LABORATORIES 


34-04 Francis Lewis Blvd. Flushing, N. Y. 


ULBS a4 
PARTS 


GOAT prECISE-FORMED 
DEEP-DRAWN METAL PARTS 


Improved Luality at Lower Cost! 


Deep drawing, sizing and coining, in conjunction with 
quality control techniques devised by the Goat Company, make 
possible the economical production of small parts to tolerances 
unattainable a few years ago. The new method makes ex- 
pensive annealing operations unnecessary. The use of these 
economically produced, precision parts reduces both material 

costs and assembly costs. 
oR Send us your design prints for LET ys 
(é - engineering recommendations | *£2&sicgy | 2 


a Ay For 
i” GOAT METAL STAMPINGS, INC. 
Affiliate of The Fred Gont Co., Inc. 


314 DEAN STREET BROOKLYN .N. Y. 
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The FINEST 


AMPERITE 
VELOCITY 


MICROPHONE 
WITH 


PATENTED 
ACOUSTIC 


COMPENSATOR 3» 


MICROPHONES 


{oe P.A.an/ RECORDING | 


New P.G. 
DYNAMIC 


WITH NEW 
SUPERIOR 
ELIPSOID 
PICK UP 
PATTERN! 


AMPERITE KONTAK MIKES 
IDEAL FOR AMPLIFYING 
STRINGED INSTRUMENTS 


USED WITH ANY AMPLIFIER 
WITH RADIO SETS. 


ASK YOUR JOBBER ... WRITE FOR FOLDER 3 


AMPERITE ~~ 


FUSED QUARTZ 


Fused quartz . . . has the lowest co- 
efficient of expansion of any known 
material . . . high melting point (ap- 
proximately 1756°C) . . . great resist- 
ance to thermal shock, high. resistivity 
. » « low dielectric losses . . . 


New skills of processing and metallic 
coating now allow for more precise 
engineering. New uses are suggested, 
new feats of design effected by taking 
advantage of Crystalab’s techniques 
which allow precision processing of 
fused quartz to + .001”. 


SPECIALISTS IN SPECIAL CRYSTALS 


tw ¢C: 0 ® * Gen Bt € 8 


SSK CRYSTAL RESEARCH LABORATORIES 


: LABORATORIES AND MAIN OFFICE: 28 ALLYN STREET, HARTFORO 3, CONN 


“ Wew York 


15 E. 26th Street, New York 10, N.Y Phone MU. 5 2957 


PRECISION PROCESSING 


William W. Farley, also from Har- 
vard, has been made an assistant 
director of the research division; 
Francis L. Moseley has become a 
member of the engineering depart- 
ment. He was formerly chief of the 
communications and navigational 
laboratory of the Radio and Radar 
Section at Wright Field, 


W. P. Short H. A. Snow 


W. P. Short has been appointed 


‘chief engineer and H. A, Snow sen- 


ior engineer of the newly created 
home radio receiver department of 
the Federal Telephone & Radio 
Corp., Newark, N. J. Mr. Short was 
formerly chief engineer of the Re- 
search Construction Co., and has 
been a staff member of the Radi- 
ation Laboratory of MIT. Mr. Snow 
was formerly connected with the 
Boonton Research Corp., where he 
was generally credited with the de- 
velopment of the variable mu tube. 


Henri Busignies has been ap- 
pointed director of the Federal 
Telephone & Radio Corp. labora- 
tories in New York and Nutley, 
N. J. He joined the 1.T.&T. System 
in 1928 as a member of its Paris 
laboratories, has been assistant di- 
rector in charge of two Federal 
laboratories. 


Henri G. Busignies R. L. White 


R. L. White has been elected 
president of the National Electrical 
Mfrs. Assn. He is president of 
Landers, Frary & Clark, New Brit- 
ain, Conn. He succeeds A. C. 
Streamer, Westinghouse Electric 
Corp.’s vice-president. 


A number of changes in the en- 
gineering department of National 
Broadcasting Co. involve: George 
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N-Y-Tcan put a finger... 


ON YOUR TRANSFORMER 
REQUIREMENTS | 


Ms secnreces teteess setae ae 


The illustrated unit typifies the many 
hermetically-sealed comp ts—trans- 
formers, chokes and filters—designed to 
meet unusual operating conditions for 
every type of application. 
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and mechanical suitability ! 


The N-Y-T Sample Department has demonstrated its 
ability to continuously supply advanced transformer, 
choke and filter designs for most electrical and elec- 
tronic needs. In every instance, all requirements are | 
fulfilled efficiently, and economically. 

Let us take care of any samples you may need for new 
equipment being designed. 

Tuguinice ane invited; address Dept. N 


NEW YORK TRANSFORMER CO. 


26 WAVERLY PLACE, NEW YORK 3, N. Y. 
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Bogen 


SOUND and 
COMMUNO. 


PHONE 
Equipment 


INTER-COMMUNICATION 
AND PAGING SYSTEMS 
For Every Requirement 


With reputation for quality 
earned over the years, and more re- 
cently its importance in war, speci- 
fication of BOGEN inter-communica- 
tion and paging equipment is your 
guaranty of functional efficiency and 
dependability. 

The BOGEN line is diversified and 
complete, with units and systems to 
meet every particular need; economy 
features — including installation, 
maintenance, and service — assure 
self-amortization in a short time. In- 
vestigate BOGEN today; complete 
details on request. 


its 


Address inquiries to Department H 
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TYPE A COMMUNO-PHONE 


Inter - communi- 

cation system 

comprises Master 

Unit and up to 

18 remote sta- 

tions. Two way 

talk and call. 

Volume control. 

Remotes can re- 

ply at distance 

of 20 to 30 feet 

from their unit. No need to interrupt routine 

or work. Other models provide group and all 
call features. 

THE STANDARD OF PERFORMANCE 

ist 8000) S6sme Semen iinniien sesaee 

iit seve T 


663 BROADWAY, NEW YORK 12, N.Y. 


BOGEN SOUND SYSTEMS - AMPLIFIERS 
COMMUNO-PHONES -« ELECTRONIC EQUIPMENT 
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McElrath, who has been appointed 
manager of the engineering de- 
partment and will be responsible 
for technical operations; such work 
formerly handled by him has been 
taken over by Edward ‘R. Cullen 
under the title of operations as- 
sistant; William A. Clarke has been 
made administrative assistant and 
will work with the vice-president 
and chief engineer on special as- 
signments regarding policy; James 
Wood, Jr., succeeds Clark as man- 
ager of technical services. All will 
function under the supervision of 
network Vice-President and Chief 
Engineer O. B. Hanson. 


E. R. Nary has been made as- 
sistant to Westinghouse vice pres- 
dent Walter Evans with broad re- 
sponsibilities for operations of the 
industrial electronics and X-ray 
divisions at Baltimore, and the 
home radio division at Sunbury, 
Pa. A veteran of more than 30 
years’ service with Westinghouse, 
he goes to his new post after three 
years aS manager of manufactur- 
ing for Baltimore Divisions. As as- 
sistant to the vice president, he 
will continue to maintain head- 
quarters in Baltimore. 


E. R. Nary George E. Davis 


George E. Davis has joined Uni- 
versal Research Laboratories, San 
Francisco, and will function as 
planning and research engineer. 
For the past year and a half he 
has been a field engineer with the 
National Defense Research Com- 
mittee. 


Edmund S. Winlund has been 
appointed industrial electronics en- 
gineer for the Pacific Region by 
Radio Corp. of America’s RCA Vic- 


tor Division. His work will include 


assistance to West Coast industries 
in the application of electronic 
heating equipment. 


Richard P. Ballou has been ap- 
pointed chief engineer of Federal 
Electric Products Co., Newark, N, J. 
He has had long experience in the 


- electrical industry, having at vari- 


ous times 
Donegan 


been affiliated with 
Electric Co., Detroit, 


EBY 
* 60 


SPEAKER 
CONNECTORS 


SAVE APPROXIMATELY 25% IN ASSEMBLY TIME 


Only 2 parts to Female Assembly: 
1. The bakelite casting. 
2. Eby patented snap-lock contacts. 


Here's assembly speed! It’s as simple as this: 
Attach contact to wire and push into cavity. 
Contact automatically locks in place. 
(Casting and contacts supplied unassembled.) 


Male Assembly — nickel-plated brass prongs. 
Bakelite casting — Standard arrangement for 
3, 4, and 5 prongs. Other arrangements to 
specifications. 


Write today for samples and prices. 


Eby #60 Male and Female Speaker Connectors 
Are the Standard of the Industry 


1F AT'S IN A CIRCUIT 
.. . EBY COMPONENTS 
AND SERVICES WILL 
HELP YOU DO IT BETTER 


INCORPORATED 
16 W. CHELTEN BLDG. 
PHILA., PENNA. 
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Westinghouse Research lLabora- 
tories, Union Switch & Signal Co., 
and the Allen-Bradley Co. 


Dr. C. G. Harman has been ap- 
pointed head of ceramic engineer- 
ing research for the Locke Insu- 
lator Corp., Baltimore. At the same 
time, Carl Croskey has been ap- 
pointed process ceramic engineer. 


NEW BULLETINS 
: { 


Air Gaging 


An attractive new catalog which 
illustrates and describes the Shef- 
field Universal Precisionaire instru- 
ment has been published by The 
Sheffield Corp., Dayton 1, Ohio. The 
Precisionaire is an air-flow gage 
that measures through air velocity 
instead of pressure. It is widely 
used in the checking of all types of 
small and long bores to very close 
limits. It is especially recommended 
for checking outside, internal and 
average diameters, eccentricity, bell- 
mouth, out-of-round, thickness, 
straightness, as well as the width, 
length, height and depth. With the 
use of this instrument the human 
element of error is eliminated and 
no special skill is required of the 
operator. Accuracy is instantaneous, 
and it is impossible to have any 
time lag. The Precisionaire is avail- 
able in a wide range of amplifica- 
tion from 1000 to i, to 25,000 to 1. 
The latter instrument is calibrated 
with a scale reading in increments 


Not just another book on the vacuum 
tube, this typical Rider Book offers a new 
approach and technique that makes its 
message easy to understand. Here is a solid, 
elementary concept of the theory and oper- 
ation of the basic types of vacuum tubes. 

After explaining the electron theory, the 
text presents a discussion on electrostatic 
fields. The reader’s understanding of the 
distribution and behavior of the fields 
within a tube gives him a better picture of 
why amplification is accomplished within 
a tube. 


IT’S EASY TO READ 
AND UNDERSTAND 


al 


IT’S FUNDAMENTAL 


| IT’S A BARGAIN 


Many diagrams and graphs are repeated 
to minimize the turning of pages in read- 
ing text and drawings. Anaglyphs give 
“three-dimensional” pictures of phenomena 
heretofore seen only in two dimensions; 
an aid in rapid understanding of the text. 

Although an elementary book on a 
fundamental subject, therefore a goldmine 
for the student; developments in radio and 
the new fields of television and microwaves 
make it a must for the libraries of service- 
men, amateurs and engineers. 

Place your order today. 


OTHER RIDER BOOKS | 


RIDER MANUALS (14 VOLUMES) 
Volumes XIV to VII $12.50 each volume 
Volumes VI to Ill . 9.50 each volume 


Abridged Manuals | to V (I Vol.) . . $15.00 
Record Changers and Recorders. . . 7.50 
The Cathode Ray Tube at Work. . . 4.00 
Frequency Modulation . . . . . . 2.00 
Servicing by Signal Tracing . . . . 4.00 
The Meter at Work... . 2.00 


The Oscillator at Work. . ree 
Vacuum Tube Voltmeters . . . . . 2.50 
Automatic Frequency Control Systems . 1.75 
A-C Calculation Charts . . . . . 7.50 


Hour-A-Day-with-Rider Series — 
On “Alternating ‘Currents in Radio Receivers”’ 
On “Resonance & Alignment’’ 
On “Automatic Volume Control’ 
On “’D-C Voltage Distribution” 


' 4.25 each 


JOHN F. RIDER PUBLISHER, INC. 404 Fourth Avenue, New York 16, N. Y. 


Export Division: Rocke-International Electric Corp. 13 E. 40th Street New York’ City 


HID th MANUA 


of .000005 in. 
. Cable: ARLAB 


4 ; 

Instruments CAC COM AWC 

A catalog of indicating and re- IN | 4 VOLUMES 
cording instruments is being dis- 
tributed by Electro-Tech Equip- 
& ment Co., 119 Lafayette St., New 
3 York 13, N. Y. Laboratory and 
: panel type instruments from vari- 
ous makers, resistance boxes, —AT T ENTION— 
Wheatstone bridges and _ special 
purpose testers of many kinds are DESIGN AND DEVELOPMENT ENGINEERS 
F) included. We are offering permanent positions to top grade design and development: 
a engineers who wish to join a well estab!ished, fast growing mid-west 
: organization. 


G List Equipment 


Unusual opportunity for men who possess adequate educational background 
and proven experience in the following: Small Motors—Optics—Motion Picture 


: Among recently issued catalogs of Equipment and Household Appliances (Mechanical and Electrical). 


electronic equipment is one released 
for distribution to manufacturers 
and distributors by Keystone Elec- 
tronics, Inc., 50-52 Franklin Street, 
New York 13. Items featured are 
accessories for test equipment, test 
tcols and dial compliments. 


Positions must appeal to men who seek to create new and better products. 
Remuneration commensurate with ability. 


Write full particulars 


BOX 1617, ELECTRONIC INDUSTRIES 
480 Lexington Avenue New York 17, N. Y. 
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For maximum 


PERFORMANCE 
in exposed 


LOCATIONS... 


HIGH EFFICIENCY 


REFLEX 
SPEAKERS 


The type LH refiex projector illustrated 
is one of three similar units—LH, PH 
and SMH. All are fabricated of extra 
heavy gauge metal with full capability 
of withstanding “battle front’’ condi- 
tions. When equipped with UNIVERSITY 
hermetically sealed driver units, will 
withstand continuous exposure to cli- 
matic severities. Heavy construction and 
cubber rim damping insure perfect clar- 
ity under full power with absolute 
freedom from mechanical or acoustic 
resonance. 


Types LH, PH and SMH have projection 
ranges up to ¥ mile, but differ in dis- 
persion angle and air column length. 
Wide selection is thus offered in the 
choice of a unit to exactly meet re- 
quirements. All projectors are furnished 
with simplified “‘U"' bracket mounting 
for rapid installation and orientation. 
Write today for full information. 


UNIVERSITY 
LABORATORIES 


225 VARICK STREET 
NEW YORK 14, N. Y. 


Non-Linear 
Potentiometers 


Fairchild Camera & Instrument 
Corp., 88-06 Van Wyck Blvd., Ja- 
maica 1, N. Y., is distributing a 
folder on non-linear potentiometers 
with various degrees of taper. Sam- 
ple curves are given. It is possible 
with these instruments to repro- 
duce empirical curves. 


Conveyor Units 


Island Equipment Corp., 101 Park 
Ave., New York 17, N. Y., orig- 
inators of spot conveying, have is- 
sued a comprehensive bulletin, 
842x11, 2 colors, profusely illus- 
trated, on their new improved 
power-flex unit system. It con- 
tains much information of interest 
on spot conveying, as well as on the 
details of this particular unit, with 
complete specifications and data. 
This is a self-powered unit con- 
veyor belt, 10 ft. or less in length, 
which can be moved around easily 
as production line requirements 
change. 


Piercing Press 


The Wiedemann Machine Co. has 
released a new bulletin 51 describ- 
ing the Wiedemann R-5 Turret 
Punch Press in detail. This ma- 
chine is adapted for short run 
piercing of outlet boxes, conduit 
boxes, metal enclosures, panels and 
sheet and plate work. Also invluded, 
is a description of the R-5 machine, 
built for the special purpose of 
piercing copper bus bar. 


High Vacuum Pumps 


A new booklet describing vari- 
ous models of this type of rotating 
plunger pump is being distributed 
by the Kinney Mfg. Co., Boston 30, 
Mass. Pressure readings obtain- 
able range from 2 to 10 microns 
(mm of Hg) with single stage 
units. Two stage and compound 
units give pressures of 0.1 to 0.5 
microns. Curves, formulas and 
tables are included to permit in- 
telligent selection of sizes and 
models desired. There are also in- 
cluded descriptions of a line of 


liquid pumps of the rotating plun- - 


ger and gear types. 


American Expands 


American Transformer Co., New- 
ark, N. J., is preparing for expan- 
sion. The company has acquired 
a tract of land and will construct 
a modern plant which will permit 
increased production of transform- 
ers, rectifiers, amplifiers and spe- 
cial testing equipment. 
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Standard 10 and 20 watt fixed 
resistors, 1-50,000 and 1-100,000 
ohms. Also standard adjustable 
resistors, 25 to watts, 
1-1,000,000 ohms, with sliders and 
brackets. 


* And that means a lot. Those 
green-colored inorganic-cement- 
coated Clarostat power resistors 
are now found in radio-electronic 
assemblies that are built to last. 
These resistors positively “stay 
put”. They are brutes for punish- 
ment. Their service records are 
outstanding. Yes, use Greenohms 
for better initial equipment or for 
better maintenance jobs. 


* Ask our local jobber about 
standard Greenohms. And for spe- 
cial applications, write us direct. 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gt» St., Brooklyn, W.. 


As a reading glass aids visual 


search, so MICROLINE test and 
measurement equipment provides 
means for making all measurements 


at microwave frequencies. 


Sperry announces a comprehen- 
sive line of microwave test and 


measurement equipment for labora- 


tory and field use. The new line... 
the MICROLINE...is the outgrowth of 
years of research and experience in 
modern microwave techniques be- 
ginning with the development of 
the Klystron. 


Write our Special Electronics De- 
partment for further information. 


Available now: 


VAVEMETERS ¢ WATTMETERS 


BARRETTER ELEMENTS 


4 ND MOUN'I S 


DIRECTIONAL. COUPLERS 


KLYSTRON SIGNAL 


STANDING WAVE DETE¢ 


ATTENUATORS 


IMPEDANCE MATCHING 


EQUIPMENT 
WAVEGUIDE 
COMPONENTS 


SOURCES 


‘TORS 


AND COAXIAL 


Visit the Sperry booth at the I.R. E. Convention 


SPERRY GYROSCOPE COMPANY, INC. crear nec. n.v. 


ae Deviston of the Sperry Corporation 


* 


#TRADE MARK 


LOS ANGELES « SAN FRANCISCO * SEATTLE « NEW ORLEANS 
CLEVELAND « BROOKLYN * HONOLULU 
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Leading 
makes of 


RELAYS 


and 


SWITCHES 


Stocks on Hand for Immediate Delivery 
You get faster service from Allied, because many makes and types are 
centralized here—such as: 


REL AYS : POTTER & BRUMFIELD — ALLIED SWITCHES: MALLORY—CENTRALAB— 


CONTROL — EBY— GENERAL CUTLER-HAMMER — HART 
ELECTRIC— CUTLER-HAMMER— SIGMA— GUARD- & HEGEMAN — GENERAL ELECTRIC — FEDERAL— 
IAN—LEACH . . . Heavy-Duty Power; Plate |MU-SWITCH—ACRO—UTAH.. . Toggle, Simple 


Circuit, Sensitive; Overload; Keying; Antenna Rotary; Multi-Ganged, Multi-Contact; Cam 
Transfer; Medium Duty in all Combinations of — Lever Action; Mercury; Low-Pressure Actuat- 
Contacts and Coil Voltages. ing; Knife, Key, Button. 


Save Time and Work—Call ALLIED First. Write, Wire, or Phone Haymarket 6800. 


Helpful 
BUYING 


GUIDE 


on request 
Write for it! 


FREE ILLUSTRATED 
BULLETIN 

Send for Stoelting Timer 
Bulletin No. 1100. Includes il- 
lustrations, wiring diagrams, 
technical data, and complete 
information on stop c!ocks, 
chronoscopes, impulse coun- 
ters, stop watch controllers, 
and X-ray timers. 


424-B N. HOMAN AVE. 


cu. STOELTING co. 


INDUSTRIAL DIVISION timer and 


ACCURATE INSTRUMENTS 
for 
PRECISION TIMING — 


The Stoelting table model electric stop clock is 


Table model electric stop clock an accurate timer for a wide variety of industrial 
with a-c clutch and toggle switch 


and laboratory tests . . . such as measuring start- 
to-stop intervals of relays and instruments, and for check- 
ing sequence operations. 

Timer with a-c clutch has toggle switch for manually 
starting the pointer. Timer with d-c clutch has binding 
posts only for attaching d-c control circuit for starting 
and stopping the pointer. Both timers have a-c clock mo- 
tors, and pointers are reset with knob. 

The Stoelting electric timer and impulse counter is an 
accurate, dual-purpose instrument for counting individual 
electric impulses or for 
use as a chronoscope. 

When used as timer, 
11-16 v current is taken 
from step-down trans- 
former. When used as 
counter, direct current 
only is used. Counter ca- 
pacity —7,200 impulses. 


Electric 


impulse 


@ CHICAGO 24, ILLINOIS counter 


Quality Control 
Engineers Organize 


With representatives of some thir- 
teen quality control organizations 
in attendance, The Society for 
Quality Control was formed in 
Pittsburgh early in October and 
placed on a national basis. Ralph 
E. Wareham, 305 East 43rd Street, 
New York, is secretary-treasurer. 
Other officers elected were: Presi- 
dent, Edward M. Shrock, Pittsburgh 
Quality Control Society; executive 
committee members, F. J. Halton, 
Jr., W. H. Lewis, J. Manuele and 
A. I. Petersen. There are 14 local 
chapters. 


Sherman Forms 
Own Company 


Sherman Industrial Electronics 
Co., has been formed by Vernon W. 
Sherman, formerly manager of the 
Industrial Electronics Division of 
the Federal Telephone & Radio 
Corp. Offices and the plant have 
been established at 503 Washington 
Ave., Belleville 9, N. J. Associated 
with Mr. Sherman are N. Carver, 
who will direct engineering and A. 
Noar, who will have charge of pro- 
duction. 


Consulting Physicists 


Paul Rosenberg Associates is the 
corporate style of a firm of consult- 
ing physicists which has been es- 
tablished in New York with offices 
in the Woolworth Building. Paul 
Rosenberg, formerly connected with 
MIT’s Radiation Laboratory and 
Columbia University department of 
physics, heads the organization. 


Cooperative Laboratory 


General Precision Laboratory, 
Inc., has been formed by a group 
of ten companies and shortly will 
occupy a building in Pleasantville, 
N. Y. The new organization will be 
devoted to research and develop- 
ment in various fields served by its 
parent companies. Dr. R. L. Gar- 
man has been appointed director 
of research and development and 
will direct technical activities. Af- 
fillated companies are: Ampro 
Corp., Askania Regulator Co., Cine- 
Simplex Corp., The Hertner Elec- 
tric Co., International Projector 
Corp., Librascope, Inc., J. E. Mc- 
Auley Mfg. Co., Motjon Picture 
Engineering Corp., National-Sim- 
plex-Bludworth, Inc., and The 
Strong Electric Corp. 
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Fluorescent Lighting 
Makes Progress 


Developments continue to appear 
in the fluorescent lamp family at 
the high rate consonant with still 
young devices. The fluorescent lamp 
is less than ten years old. Yet the 
fact that about forty million of 
them were made last year is in- 
dicative of their popularity. 

The first important variations 
from the familiar cylindrical shape 
of fluorescent lamps have appeared. 
A circular lamp has been developed. 
It is an even foot across and is 
rated at 32 watts. Because of the 
high light ouput in a small space and 
its symmetrical shape, it removes the 
principle obstacles to its use in 
portable lamps in the home. The 
Westinghouse Circline is now ap- 
pearing as the light source in floor 
and table lamps and in other spe- 
cially-designed household lighting 
units. 

New fluorescent lamps are longer 
and slimmer. Four lengths—five- 
eighths and one-inch in diameter— 
are standard from 3% to 8 ft. long. 
Long lamps present a starting prob- 
lem in humid air which is overcome 
on the “slimline” by painting a nar- 
row Silver stripe along the outside 
of the glass to within a short dis- 
tance from each end. This metallic 
stripe acts as a capacitor facilitat- 
ing starting. 

Fluorescent lamp life and the 
specific effect of starting is better 
understood. As a result, fluorescent 
lamps are now rated with consid- 
eration of the number of starts. For 
example, the 40-watt lamp has a 
life of 6000 hours if it burns 12 
hours per start. But if the lamp 
burns 6 hours per start, the life 
is 4000 hours; for 3 hours per start, 
the life is 2500 hours. The efficien- 
cies in percent of initial lumens per 
watt when the lamp reaches 70% 
of its rated life are 70, 76, and 84% 
under the three conditions above. 

Fluorescent lamps decline about 
15% in efficiency during the first 
hundred hours and then at a much 
Slower rate for the remainder of 
the lamp life. .This initial decline 
has been a matter of much concern 
and some mystery of lamp engi- 
neers. Various theories have been 
set forth, such as a sort of poison- 
ing of the phosphors by mercury 
vapor. Research at the Westing- 
house Lamp Laboratories now def- 
initely fixes the blame at another 
source. It is caused by the low- 
wavelength (mostly 1850A) radia- 
tion of the mercury-vapor dis- 
charge. 
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Ingenious nei 


Technical Methods 


To Help You with Your Reconversion 
Problems 


New Comparator Gage Saves Time 
— Gives 6 Inspections in One! 


Even the most inexperienced operator can obtain ac- 
curate inspection of externally threaded parts, with 
the Limitrol Comparator Gage—in many instances, 
increasing the rate of inspection as much as 400%! 
The Limitrol, proved in hundreds of war plants, 
permits 6 at dll yo Bene in one: pitch diameter, lead, 
taper, out- of-roundness, angle, and straightness. Its 
use reduces inspection and production costs, cuts 
scrap waste while increasing speeds of operation. If 
a part passes the Limitrol, it will assemble accurately. 


Graduated dials are furnished as standard equipment. 
These dials are graduated in increments which ap- 
proximate .0005 inch when the magnification is 
250 to 1, and serve as a guide in determining just 
how far over or under the limits the part might be. 


Another “help on the job” is chewing gum. Chew- 
ing seems to make work go easier, time go 
faster. Good chewing gum is available, but there’s 
still a shortage. That's why we at Wrigley wish we 
could make Wrigley’s Spearmint now, to help in- 
crease the available supply. You may be sure we 
will, just as soon as sugar restrictions are lifted. 
Meanwhile, chew any good available brand, because 
it’s the chewing that really does you good. 


“ou can get complete information from 
N.A.Woodworth Co., Sales Division, 1300 E. Nine MileRd. 
Detroit 20, Michigan 


er 
Ee. 


Hand Model used for 
“in process” gaging 


AA-51 


PUBLIC RELATIONS MAN 


(with a technician's grasp of radio) 
AVAILABLE FEB. 1 


Naval Lieutenant awaiting discharge anxious to use 
this background as Washington representative in elec- 


tronics or related fields: 


Twelve years in Capital as trade association executive, 
business paper editor, and government-public relations 
specialist; also LL.B. graduate, radio amateur and former 
Westinghouse student engineer. Age 37. 


Box 1687 


ELECTRONIC INDUSTRIES 
New York 17, New York 


480 Lexington Avenue 
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Smith Made 
Phileo Vice-President 


David B. Smith, director of the 
Philco research division since 1941, 
has been appointed vice-president 
in charge of engineering of Philco 
Corp. He joined Philco in 1934, 
after receiving the degrees of S.B. 
and S.M. in electrical engineering 
from the Massachusetts Institute of 
Technology. Serving first as a pat- 
ent engineer on radio, television 
and other applications of electron- 
ics, he was later placed in charge of 
the demand tor MERIT a special advanced studies group in 
TRANSFORMERS is greater the Philco research and engineering 
than anticipated — MERIT department. Smith was appointed 
wishes they could take care technical consultant to the vice- 
of this demand but face the president in charge of engineering 
reality that it will be several in 1938, and was promoted to di- 
months before new orders rector of research in 1941. In this 
can be filled. capacity, he directed the funda- 
mental microwave and ultra-high 
frequency research that led to the 
production of many important types 
of airborne radar. 


ay 
al i \d FCC Reorganizes 


~ MERIT COIL & TRANSFORMER ‘CORP. a. 

As a step towards expediting the 
handling of its sharply inrceased 
post-war work load, the Federal 
Communications Commission today 
ordered a reorganization of its En- 
gineering Department. 

The Broadcast Division is to be 
re-named the Broadcast Branch 
and will be headed by John A. Wil- 
loughby, who has been assistant 
chief engineer in charge of the 
Broadcast Division. The Broadcast 
Branch will consist of three Divi- 
sions as follows: Standard Broad- 
cast Division, James A. Barr, acting 
chief; FM Division, Cyril M. Braum, 
acting chief; and Television Divi- 
sion, Curtis B. Plummer, acting 
chief. | 

There are to be three other 
branches in the Engineering De- 
partment; Safety and Special Serv- 
ices Branch, consisting of the Ma- 
rine and General Mobile Division, 
Aviation Division, Emergency and 


TELEPHONE 


4427 North Clark St. Long Beach 6311 CHICAGO 40, ILL. 


Technical Information Division, 
Frequency Allocation Division and 
Laboratory Division; Common Car- 


rier Branch, consisting of the Do- 

: mestic Division, International Divi- 

* sion, Rate Division and the Field 
Corporation Division. 


Charles A. Ellert was recently 
appointed chief of the Laboratory 


Division and Paul D. Miles, chief 
7300 HURON RIVER DRIVE «+ DEXTER, MICHIGAN of the Allocation Division of the 
Field and Research Branch. 
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MANUFACTURERS OF RADIO, ELECTRICAL ne Ss Loe 
Research Branch, consisting of the 
AND ELECTRONIC COMPON ENTS * Field and Monitoring Division, 


Se J 


—— 
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The curtain is rising on a remarkable “new era” develop- 
ment for the “hams” and potential hams of the world! It’s 
so logical... so ingenious, in its use of advanced electronics 
and ultra-modern principles of design that we have kept 
the secret for showings in all parts of the country, at 


the same time. Dealers will be ready soon. Don’t miss 
their KLUGE “Premieres” ... It won’t be long! 


KLUGE 


ELECTRONICS 
COMPAN Y 


1031 NORTH ALVARADO STREET * LOS ANGELES 26, CALIFORNIA 


ELECTRONIC INDUSTRIES @ January, 1946 77 


CURRENT 
CONVERSION 
with ATR 


QUALITY PRODUCTS 


ATR cig: 
BATTERY ELIMINATORS 


FOR CONVERTING A.C, TO D.C. 


Designed for testing D.C. electrical apparatus 

on oe A.C. lines. Equipped with full-wave 

dry disc type rectifier, assuring noiseless, in- 

terference-free operation and extreme long, 

life and reliability. 

@ Eliminates Storage Batteries and Battery 
Chargers. 

@ Operates the Equipment at Maximum Ef- 
ficiency at All Times. 

@ Fully Automatic and Fool-Proof. 


ATR power 
INVERTERS 


FOR INVERTING D.C. TO A.C. 
For operating small A.C. motors, electric razors, 


and a host of other small A.C. devices from 
D.C. voltage sources. 


STANDARD and 
HEAVY DUTY 
INVERTERS 


FOR INVERTING D.C. TO A.C. 


Specially designed for operating A.C. radios, 
television sets, amplifiers, address systems, 
and radio test equipment from D.C. voltages 
in vehicles, ships, trains, planes, and in D.C. 
districts. 

WRITE FOR LATEST ATR CATALOG 


Just off the press! 


Sta 


AMERICAN TELEVISION & RADIO CO. 


Quality Products Since 1931 
(st. PAUL 1, MINN. U.S.A. 


| method is 


| times greater, 


RCA Demonstrates 
Color Television 


Radio Corporation of America, 
which for a long time has promised 
color television, early in December 
publicly displayed its version of 
such home entertainment. But Gen- 
eral Sarnoff asseverates that neither 


‘he nor his engineers care much for 


the system, based on a whirling 
tri-colored drum. He promises, fur- 
thermore, that an _ all-electronic 
under development, 
though he sees little hope of either 
method becoming commercially 
practicable for another five years. 

In the meantime, RCA also lifted 


| the veil on a new type of black and 
| white television receiver, based on a 
| recently developed cathode ray tube, 
| which gives picture results far bet- 


ter than anything heretofore pos- 


| sible. The new tube, aluminized in- 


side so as to save scattered light 


| ordinarily lost, and coupled with 
| use of the new image orthicon, per- 
| mitted superior screen results. As a 
| result of these developments larger 
| projected pictures are possible and 
| they possess a snap and sparkle 
| heretofore unknown. 
| tures the size of a newspaper page 
| may be viewed in a semi-darkened 
| room. 


In fact, pic- 


Light per unit area is up to three 
with blacks and 
whites more intense than ever, due 
to absence of internal reflection. 

The new tube will be used in sizes 
from 7 in. up to 15 in., both for di- 
rect viewing and for use in the 
Schmidt projection system. 

Using a three-color 525-line 20- 


frame system, Dr. Engstrom ex-- 


hibited a _ television receiver in 
which sound was developed from a 
variable-width pulse with a repeti- 
tion rate of 47,250 per second. Car- 
rier frequency was 10,000 mc, using 
a bandwidth of 12 mc, with the 
studio located two miles distant. 
Transmitter output was 1/20 watt, 
and in addition to providing color 
and sound, contained stereoscopic 
signals. 

Color made use of a filter-se- 
quence system, in which a 12-seg- 


ment color drum carrying red, green - 


and blue panels revolved the trans- 
mitter’s filter at 600 rpm. Stere- 
oscopic presentation was accom- 
plished by means of two polaroid 
discs rotating in conjunction with 
the color disc. 

When applied to black-and-white 
video signals, pulse-width modula- 
tion yields a sound track with cut- 
off at 5000 cps. This is considered 
too low fidelity for television use, by 
RCA engineers. Hence, pulse-width 


NUMBER TWO OF A SERIES 


: DC means oc... 
: “Selenium Conversion and 


Selenium Control. SC | 


Type ‘‘K”’ Selenium Recti- 
fier is especially designed 
to pass the 100-hour salt 
spray test at 50° Centi- u | 
grade. Again proving that : 
DC means SC...Selenium 
Conversion and Selenium 
j Control. If you use DC 
... get the facts on SC. 


SEND FOR 
BULLETIN 


SELENIUM CORPORATION 
of AMERICA 


® 1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 
C : . 


EXPORT DIVISION: FRAZAR & HANSEN 


201 CLAY STREET, SAN FRANCISCO. CALIFORNIA 


'N CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 
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HIGH AND LOW FREQUENCY 
REPRODUCTION IN ONE ASSEMBLY! 


Tru-Sonic 
CO-AXIAL SPEAKER 


STEPHENS 


sound channels will probably not 
find commercial application for’ 
black-and-white television, unless 
the scan system should be modified 
to include more than 525 lines. 


RCA Advances Five 


Five RCA Victor executives have 
been made vice-presidents. They 
are: Meade Brunet, in charge of the 
engineering products department; 
J. B. Elliott, in charge of the home 
instruments department; Jos. H. 
McConnell, general attorney of RCA 
Victor; J. W. Murray, in charge of 
the RCA Victor record department; 
and L. W. Teegarden, in charge of 
the RCA tube department. 


Ionosphere Storms 


The following article appeared in 
the August 1945 issue of the Wire- 
ess World, London: 

“When a solar flare is observe3 
on the visible disc of the sun there 
is very often, at the same time, a 
sudden ionosphere disturbance, 
which results in a brief fade-out of 
short-wave radio signals. That the 
one is responsible for the other has 
been well established, the sudden 
ionosphere disturbance being due to 
the increased emission of ultraviolet 
light from the solar flare.” 


FCC Engineers Test 
Low vs High Band FM 


Despite claims to the contrary, 
FM operation in the higher band 
does not require higher power than 
operation in the low band for 
Similar results at the listener’s set 
according to the Engineering De- 
partment of the Federal Commu- 
nications Commission. Tests made 
on a low band FM station and one 
in the higher band, both located in 
Washington and of comparable 
power, showed negligible difference 
in results. These facts are set forth 
in an FCC Laboratory Report made 
to settle such controversy as may 
exist on the subject. 


The tests were made at the FCC 
Laboratory, approximately 20 miles 
from Washington and showed neg- 
ligible difference in signal strength 
in spite of the fact that the low 
band station W3XO (43.2 mc) en- 
joys the advantage of having an 
antenna more than 200 ft. higher 
above sea level than W3XL (99.8 
mc). The Commission engineers 
are of the opinion that if the two 
antennas were of the same height 
the field strength of the station 


211 AND 214 SERIES CATHODE 
RAY TUBE CONNECTOR 
WITH LEADS 

Any requirements in a cathode 
ray tube connector with proper 
leads attached engineered as ar 
assembly, high safety factors in 
all kinds of service. Super-long 
leakage paths, rounded, ‘‘corona- 
less’ clips and individual pocket 
type insulation and strain relief. 


801-5 SHIELDED PLUGS AND 
441-5 METAL SOCKETS 

Shielded plug and socket for 
automobile sets or for any other 
equipment where leads must be 
shielded and shield grounded to 
chassis. Shield is easy to put on 
and solder to plug. Supplied with 
or without shielded cable. 


MINIATURE CABLE 
CONNECTORS 500 SERIES 
Famous for connecting AC mo- 

tors in combination sets and all 
kinds of ‘‘through-panel’’ work. 
Overall diameter only %”. Save 
labor costs by having our special 
wire equipment put on leads to 
your particular needs. Under- 
writers approved. 
121-5 MINIATURE PLUGS 

AND 441-5 SOCKETS 

Compact plug and metal seal 
socket. Use when you want con- 
nector to come directly out of 
chassis. Leads to your specifica- 
tions. ‘Pocket’? type individual 
insulation on each lead and clip. 


AC OUTLET 402AC 
Smallest possible outlet that 
can be eyeletted or rivetted to 
chassis like other components 
Tabs designed for easy soldering 
AC LINE CORDS 202 SERIES 
Detachable AC line and with 
socket, neat and compact. Socket 
eyelets er rivets in place like other 
components. Underwriters approved. 
FUSEHOLDER 440FH 
Here is a fuseholder that rivets 
or eyelets in place like the other 
components in your set.- Cannot 
-twist or turn, has spring to eject 
fuse if it breaks, and make con- 
tact at base of fuse and prevent 
rattle. Top contact slotted for 
easy removal of fuse ferrule wher 
glass breaks. Tabs are special de- 
sign for ease in attaching primary 
leads of ample size. 
90 SERIES TUBE CAP 
CONNECTORS WITH LEADS 
Any requirement in tube cap 
connectors supplied with leads of 
proper voltage handling character- 
istics. Many made special, hun- 
dreds of moldings, stampings and 
wire to draw on. 
206-8 TUNING EYES WITH 
LEADS 


Supplied with tailor-made leads. 
With or without escutcheon and 
bracket. Individual insulation and 
strain relief for each lead. 

200 SERIES DETACHABLE 

TERMINAL CONNECTORS 

Replaces terminal strips. Sup- 
plied with leads. Each lead has 
individual insulation and strain 
relief. 


500 Sete 


SS 


TUNING EYES — 


WIRE AND CABLE 
Any kind of wire or cable laced, 
braided, woven or assembled with 
any of our components or those 
of other make. Many types of wire 
in stock and in process. 
NEW ITEMS 
Alden is a specialist in bringing 
through special electrical assem- 
blies; new samples made promptly. 


ELECTRICAL RECORDING INSTRUMENTS 

Special instruments to record electrical impulses as 
they occur with all the minute variations of intensity and 
duration, free from the lag and inertia of present systems 
“Electrographic” recorders we ean supply, include a com- 
plete line of facsimile recorders, specially engineered re- 
corders for high speed signal analysis, slow speed recorders 
for day by day events, multi-trace recorders for simultane- 
ous recording of any phenomenathat can be reduced *) 
electrical impulses. 


ALDEN PRODUCTS COMPANY 


BROCKTON 64G, MASS. 
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TOP QUALITY AT LOW COST! 


DRAKE patents plus modern high 
speed methods and machinery go a 
long way toward achieving the tradi- 
tional excellence and economy of our 
products. It should pay you in better 
performance and lower costs to spec- 
ify DRAKE for all of the Socket and 
Jewel Light Assemblies you need. Ask 
for prices and the newest Drake Catalog. 


BRAKE MANUFACTURING CO. 


13 W. HUBBARD ST., CHICAGO 22, ILL 


& 
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operating in the new high FM 
band would exceed that of the old 
low FM band station. 


It is recognized that neither the 
Commission tests nor previously 
made Zenith tests are conclusive 
on the question of power. Sub- 
sequent tests may establish that 
somewhat higher power might be 
desirable in the new band. How- 
ever, there is no warrant for any 
such conclusion on the basis of 
the limited data now available. 
From what is known today, it ap- 
pears that power requirements for 
the new band will be substantially 
the same as requirements for the 
old band. The Text of the FCC En- 
gineering Laboratory Report fol- 
lows: 


“In accordance with your in- 
structions, field intensity measure- 
ments have been made at the 
Laboratory at Laurel, Maryland, on 
Station W3XL, 99.8 mc. and W3X0O, 
43.2 mc. Both of these are FM sta- 
tions now operating in Washington. 


“Station W3X0O, operated by the 
Washington Post, uses. vertical 
polarization, and radiates one kilo- 
watt at 43.2 mc. Their antenna is 
located on top of a building which 
stands better than 400 ft. above 
sea level. Station W3XL uses a 3- 
bay horizontally polarized turnstile 
antenna, with an elevation of less 
than 200 ft. above sea level. The 
power gain of this antenna is ap- 
proximately 4. Statements of the 
operators of this station give the 
estimated transmitter output as 
250 watts. Using the power gain 
of the turnstile antenna, the radi- 
ated power along the ground is es- 
timated at 1 kilowatt. 


“Each of these stations then radi- 
ates about 1 kilowatt toward the 
Laurel Laboratory, which is about 
twenty airmiles away. There is no 
line of sight path, even from the 
higher station. 


“Measurements were made on 
the field intensity recording equip- 
ment at Laurel for several nights. 
The indication was that the same 
fields were measured night after 
night. No tropospheric or other 
fading effects were noted during 
the two-hour operating periods on 
each night. Field intensity meas- 
urements were made with an RCA 
type 301-A field intensity meter at 
a clear point removed from build- 
ings and wires. At an elevation of 
thirty feet above ground, the fol- 
lowing field intensity readings were 
obtained: W3XO 43.2 me. 51.0 
Microvolts per meter; W3XL 99.8 
me. 47.3 Microvolts per meter. 
Proper polarization of the field in- 


Radio - Electronic Parts and 
Materials — as per above — 
and many other items... 


Dalis carries an outstanding 
stock. Try Dalis on those 
hurry-up orders. 


Try DALIS — just wire, 
‘phone or write... 


HL. DALI» 


Wholesale Distributors 
RADIO-ELECTRONIC SUPPLIES & PARTS 
17 Union Square 


NEW YORK 3,N. Y. 
Phones: Algonquin 4-8112-3-4-5-6-7 


+” no 
pRIORITIES ‘ 
NEEDED 


¥ 


TE 
IMMEDIA 
SHIPMENT 


Victory Clearance Flyer 
Ready now! 32 Bargain-packed pages listing 
thousands of standard-make, top-quality 
radio parts and electronic supplies—now 
available without priority at low victory 
CLEARANCE prices. The values listed below 
are typical of the important savings offered 
in Meters, Condensers, Transformers, Re- 
sistors, Controls, Relays, Switches, Test 
Equipment, Generators, Microphones, Tools, 
and hundreds of Repair, Replacement, and 
Accessory Parts. 


D.C. Milliammeters Output Transformer 


Hermetically sealed. Six 
studs, 1,2 and 3 are pri. 
4, 5 and 6 the sec. Pri. 


242” flange mtg. 
type. Metal case 
dull black finish. 
s Tage M. A. 
. Spe- 
cially priced. 94.99 


ind. at 5v 1000 cy: .20H. 
Ratio sec. to pri.3.02:1. 
Size: 34%,x 264" 95 
5B5045 Your cost?!- 


Immediate Shipment from 
CHICAGO or ATLANTA 


a stocks in two convenient warehouses—one 
in CHICAGO and one in ATLANTA—are ready to 
supply you quickly with needed parts of depend- 
able nationally-known quality—and at VICTORY 
CLEARANCE prices that mean real savings. Mail 
the coupon below NOW for your FREE copy of 
CONCORD’S VICTORY CLEARANCE Flyer. 


RADIO CORPORATION 
f? f£ i {; ) ‘ 
— afayette Sac io Cotporation 
CHICAGO 7, ILL. ATLANTA 3, GA: 
901 W. Jackson Bivd 265 Peachtree Street 


l CONCORD RADIO CORPORATION 
901 W. Jackson Bivd. 
] Dept. J-16, Chicago 7, Il. 


i CONCORD'S *s a isc COnyie. 
new -page - 
| TORY CLEARANCE Flyer. 


a Name 
I Address 
| City 


ee ee ee 


182 


tensity meter antenna was used in 
each case. 

“These measurements appear to 
indicate that if both transmitting 
antennas were of comparable 
height, substantially higher field 
intensity would be measured at 
99.8 mc. than at 43.2 mc. A direct 
comparison, taking these heights 
into consideration, is not possible 
because they are both below the 
line of sight. Also, the two signals 
travel over somewhat different 
paths as a result of about four 
miles spacing between transmitters. 
The measurements made for these 
special conditions should not be 
taken too ‘generally, but it appears 
that the fields predicted by the 
Commission are substantially cor- 
rect.” 


Wroncke to Hallicrafters 


Hallicrafters Co., Chicago, has 
absorbed the industrial engineering 
firm of Louis J. Wronke, Inc., in 
Chicago’s Oak Park suburb. Louis 
J. Wronke has been made chief me- 
chanical director of design for Hal- 
licrafters. Prior to the amalgama- 
tion the Wronke organization had 
been affiliated with Hallicrafters as 
designers of postwar radio cabinets 
and has had long experience in 
metal, plastic and wood industrial 
products. 


Directory Correction 


Crystal Research Laboratories, 
Inc., 29 Allyn St., Hartford, Conn., 
is a producer of quartz crystals for 
frequency control. The company’s 
name should be included under the 
heading “Quartz Crystals” in the 
annual engineering directory pub- 
lished with the December issue of 
Electronic Industries. 


Only One “Atlas”’ 
in Sound Equipment 


In justice to Atlas Sound Corpo- 
ration, we are glad to correct an 
error in the Annual Engineering 
Directory which was published in 
the December issue of Electronic 
Industries. In the cross-referencing 
of brand and company names, the 
trade name “Atlas” was erroneously 
applied to another manufacturer of 
sound equipment. The directory 
contains the listings of six com- 
panies using the trade name “Atlas” 
for a great variety of products but 
the only “Atlas” in the Sound Sys- 
tem field is Atlas Sound Corpora- 
tion, 1445 39th Street, Brooklyn 18, 
N. Y. 


AIRCO GAS PROPORTIONER 
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CONVENIENT— ACCURATE 
GAS MIXING DEVICE 


Designed to meet the needs of elec- 
tronic tube manufacturers using gas 
mixtures for protective atmospheres, 
this new Airco development pro- 
duces an: accurately proportioned 
mixture at a pressure not in excess 
of 5 psi. Acomplete line of flowmeters 
is available to permit flows of hydro- 
gen from about 2 to 200 cfh. and 
of nitrogen from about 6 to 140 cfh. 


For full details, write today for a de- 
scriptive folder (ADI-892). Address: 


AIR REDUCTION 
50 Eau And Set 


In Texas: Magnolia Airco Gas Products Company 


OFFICES IN 
PRINCIPAL CITIES 


_Represented internationally by Airco Export Corporation 


BIRD & CO. 
GLASS 
INSTRUMENT 
BEARINGS 


GLASS “V” BEARINGS 


made and set to your 
specification 


We specialize in the setting of 
all types of Jewel Bearings 


We welcome your inquiries 


RICHARD H. BIRD 


Manufacturers of Jewel Bearings 
for thirty years 


23 MOODY STREET 
WALTHAM, MASS. 
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WAR-BORN ELECTRONIC EQUIPMENT 


Held under cloak of secrecy until lately, two new forms of enemy harassing equipment 


are illustrated. 


Above, a mobile gun-laying radar, 


Below, a jeep-mounted mine detector 


N.Y.F.D. Plans 
New Walkie-Talkie 


Art Meyerson of the New York 
Fire Department is working on a 
new type of UHF pack set with 
crystal control. Experience with 
operation of walkie-talkies in the 
vicinity of burning buildings has 
emphasied the necessity of fre- 
quency stability. Radiated power 
output will also be upped from %4 
watt to % watt. Steel buildings 
make communication difficult, and 
the band from 100-120 mc has been 
determined by Meyerson to repre- 
Sent the best compromise. 

Design features of the new radio 
Will include a French type handset 
clamped to the fireman’s chest in a 
Spring holder, so that another per- 
Soi may use the microphone. A 
Single headphone will be worn by 
the fireman carrying the set. 

Weight of the new equipment will 
be approximately 20 lb. Great at- 
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tention is not given to compactness, 
since experience has taught that a 
fireman’s equipment should be 
strapped on his back to leave his 
hands free. Antennas will be of the 
telescoping rod type and will not 
extend above the fireman’s head. 


Chicago-Milwaukee 
Microwave Relay 


A series of the newest type micro- 
wave radio relay stations, designed 
to handle television, sound radio 
programs, or long distance telephone 
calls, is to be constructed between 
Chicago and Milwaukee, by the 
American Telephone and Telegraph 
Co. The Chicago-Milwaukee system 
will be completed prior to the time 
when Chicago is expected to be 
linked by coaxial cable with cities 
on the eastern coast where inter- 
city televison transmission over 
coaxial cable has taken place. 


WOLLASTON Process 
Wire...So Aime it 
can he seen only 
under high 


We can draw wire as 
small as 


1 of an inch 
100,000 | in diameter 


- - « available in Platinum 
and some other Metals 


.00001” is less than 1/30 the 
diameter of the smallest wire 
die commercially available. 
Yet our Wollaston Process 
wire (drawn in a silver jacket) 
closely meets your specifica- 
tions for diameter, resistance 


and other characteristics. 

* 
This organization specializes 
in wire and ribbon of smaller 
than commercial sizes and 
closer than commercial toler- 
ances. Write for List of Products. 


SIGMUND COHN & CO 


/ 


NCE ~ 
& 


44 GOLD STREET 


NEW YORK 7 


r 
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New ATLAS Gf 


“Hi-Conversion” 
Re-entrant Speakers 


Under ordinary circumstances, progress is slow. War-time 


urgency speeds it amazingly! War-timé experience, provid- 
ing that “Extra Margin” of efficiency. is now available for 
commercial peace-time application. 


Atlas Sound Equipment is completely redesigned and re- 
styled, incorporating every modern improvement evolving 
from War's research and proving ground... . your guar- 
antee of modern, up-to-the-minute performance! 


18 future peace-time 
production, Radex will 
uphold its war-won re- 
putation by the scope 
and caliber of its ser- 
vice to the radio and 


electrical industries. 


Radex Corporation 


53 W. Jackson Bivd., Chicago 4, Ill. 
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TERMINAL 
PANELS 


Our large variety of-Ter- 
minals plus special equip- 
ment enable us to give 
unusual service on spe- 
cial Terminal Panels. 

Send us a print or descrip- 
tion of your requirements 
and we will promptly sub- 
mit prices and deliveries. 
| Hundreds of standard 
J Terminal Strips listed in 
it] Catalog No. 14. Send for 

| your copy today. 
HOWARD B. JONES CO. 


2460 W. GEORGE STREET 
CHICAGO 18, ILLINOIS 


reer 


Wartime Industrial 
Electronic Applications 


As a feature of the Winter Con- 
vention of the American Institute of 
Electrical Engineers, scheduled for 
the week of January 21-25 in the 
Engineering Societies Building, New 
York, there is to be an informal 
technical conference under the 
sponsorship of its committee on 
electronics. General title of the 
conference is “New Industrial Uses 
of Electronics Resulting from War- 
time Developments”. The confer- 
ence will be opened at 9:30 on the 
morning of Monday, January 21. 
The program includes: 

“Hydrogen Thyratrons and Their 
Applications”, by H. H. Heins, Syl- 
vania Electric Products Inc. 

“Recent Developments of Mag- 
netrons in the Microwave Region”, 
by W. C. Brown, Raytheon Mfg. Co. 

“Industrial Heating at Very High 
Frequencies”, by I. E. Mouromtseff, 
Westinghouse Electric Corp. 

“Progress and Trends in HF 
Heating”, by H. C. Gillespie, RCA 

“Use of Pulsers of the Radar Type 
for High-Potential Testing”, by H 
W. Lord, G-E. 


General Instrument 
Acquires Sickles 


General Instrument, Elizabeth, 
N..J., has acquired 100% of the cap- 
ital stock of the F. W. Sickles Co., 
Chicopee, Mass. It is expected that 
immediately after the first of the 
year the Sickles company will op- 
erate under its own name but as a 
‘wholly owned subsidiary of General 
Instrument. It is stated that the 
company will continue to be op- 
erated with present management. 


Only 5% of Models 
Officially Priced 


Although Radio Manufacturers 
Association expects that there are 
between 2500 and 3000 radio set 
models to be priced by OPA, it is 
reported that only about 5% so far 
have had lists officially established. 
As of December 7, total price ap- 
provals added up to 90, covering 
mostly table models and 36 phonos. 


Sweeny Returns to NBC 

C. P. “Tex” Sweeny has returned 
to the NBC engineering department 
from the armed forces and has 
joined the technical staff of the 
television transmitter in the Em- 
pire State Building. Sweeny joined 
NBC in 1939 as a development labo- 
ratory engineer and was called to 
the Navy as a Lieut. (s.g.) in 1941. 
He returned to inactive duty a 
Lieut. Commander 
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NEW ENGINEERING ° NEW DESIGN * NEW RANGES 
50 RANGES 


Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms 
per volt. 
5 A.C. 0-10-50-250-500-1000 at 1000 ohms 
per volt. 
Current: 4 A.C. 0-.5-1-5-10 amp. 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes—0-10 amperes. 
4 Resistance 0-4000-40,000 ohms—4-40 megohms. 
6 Decibel -10 to +15, +29, +43, +49, +55 
Output Condenser in series with A.C. volt 
ranges. 
Model 2400 is similar but has D.C. volts 
Ranges at 5000 ohms per rolt. 


Write for complete description 


Volt-Ohm-Milliammeter 


25,000 OHMS PER VOLT D.C. 


MODEL 2405 


SPECIFICATIONS 


NEW ‘‘SQUARE LINE” metal case, at- 
tractive tan ‘‘hammered’’ baked-on 
enamel, brown trim. 


PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 
changing radio tube. 


= READABILITY—the most readable 
of all Volt-Ohm-Milliameter scales 
—5.6 inches long at top arc. 


2 RED*DOT LIFETIME GUARANTEE 
on 6” instrument protects against 
defects in workmanship and material. 


Triplett 


ELECTRICAL INSTRUMENT CO. 


BLUFFTON 


OHIO. 


: 


MERICA’S AUTO DEALERS 


The same precision workmanship and the same 
fine quality mark Ward Antennas now as before the war 

But now there are added reasons of new design and newly- 
engineered efficiency which will give Ward Antennas an even 
greater margin of preference with America’s auto dealers. For 
extra profits that satisfied customers always bring, order 
Ward—world’s finest antennas for car and home. 


Ws —) 
e Faas Victory Bonds 


THE WARD PRODUCTS 
CORPORATION 
1523 E. 45th St., Cleveland 3 
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Compression Molded 
PLASTIC 


PRODUCTS 


% Here at Rogan, you are invited to avail 
yourselves of our complete knowledge and long 
experience in all phases of plastic molding. 
Our staff of trained experts will be glad to 
assist ‘you with your plastic problems, no 
matter how involved or comprehensive. 


In addition to compression molding, we also 
offer an exclusive “deep relief” branding 
process that goes a long way toward reduc- 
ing the cost of plastics that must bear mark- 
ings, lettering or other descriptive matter. 


Write for facts on this lower cost, combina- 
tion service today. 


ROGAN BROS. 


Compression Molders and Branders of Plastics 
2007 S. MICHIGAN AVENUE + CHICAGO 16, ILLINOIS 


CERAMIC 
CAPACITORS 


WIRE WOUND 
RESISTORS 
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ELECTRICAL 
REACTANCE 


CORPORATION 
FRANKLINVILLE, N.Y. 


Testing Hearing 
Aid Performance 


A tentative code for measurement 
of performance of hearing aids is 
proposed by the Committee of the 
American Hearing Aid Association, 
Elmsford, New York, and reported 
by its Chairman, Fred W. Kranz in 
the October, 1945, issue of the 
Journal of the Acoustical Society of 
America. The specifications were 
drawn up by a technical committee 
including engineering representa- 
tives from most of the larger man- 
ufacturers of hearing aids as well 
as technical representatives from 
non-commercial groups who have 
been working in this field. 

The following details are covered 
in the present report: 1.0 Scope of 
specifications—2.0 General method 
of measuring acoustical gain—3.0 
Test room—4.0 Sound source—5.0 
Measurement of the sound field— 
6.0 Artificial ear and associated 
equipment—7.0 Mounting of a hear- 
ing aid for test—8.0 Method of de- 
termination of frequency response 
and maximum acoustical gain—9.0 
Determination of effect of battery 
voltage variation—10.0 Method .of 
measuring non-linear distortion in 
vacuum -tube instruments — 11.0 
Method of measuring acoustic in- 


DREM 
ANTENNAS 


By Premax 
Get the Signal 


tennas and Mobile An- 

tennas are sturdy de- 
, signs in steel, alumi- 
num, monel and stain- 
less steel . . . tubular 
type... fully adjust- 
H able. Used extensively 
by the armed forces, 
f° + they are now in de- 
| mand for mobile units 
of police and public 
4 utilities. Send for com- 
NB plete details. 


ch Premax Vertical An- 
a! 
na 


—* 
—_—— 
MAST COLLAPSED 


=i 
= 


Frhemax Froducts 


Division Chisholm-Ryder Co., Inc. 
4612 Highland Ave., Niagara Falls, N. Y. 


"TAB" 


Amateurs—Experimenters 
Broadcast Stations 
Laboratories Manufacturers 


PRICES BY "TAB" ARE 
DIRECT SAVINGS TO YOU 


All items are new unless specified otherwise*, include 
products from GE, Weston, Amertran, Westinghouse, 


Sprague, IRC, Shallcross, MEPCO, Continental, GR 


Sens. Relay 2000 ohm, 2 ma. de. dustproof.$1.96 
Radio freq. Thermo, 0.5 amps 2!/2” B’ case 
CLIP. SUAISO) one ciccicncvccccsies pees 4.50 
AC : Woltmeter, 0-150 v. 60 cy. 2/2” B’ case 
(L.P. $9.75) 


Terre ee eee eee ee 


AC ye Do’nut Trans. as) W 604—200/5 


amps 60 cy. (L.P. $12.00)..........00- 3.00 
AC Inst. 0-5 amp 60 cy. ae with do’nut 

OE Oe GE re aod on bcs acs aeons 3.95 
DC Voltmeter, 0-4000 v. (4 kva.) incl. mult. 

SIE Ne 00s co aiesicesclevs coume nea 10.00 


Precision Ve of 1% W.W. 4 kv. 4,000, sot 
ohm mult. only (L.P. $50) .........--- 5 
*GR 200 cu variac 0-130 v-860 watts 60 cy. af 95 

Precision wire w. 1% resistors 5000 or 10, 000 


or 30,000 ohms @........-+-seeeeeee 25 
— wire w. 1% resistors 0.1 or 0.2 

ee APSE re ere eee 0 
ype: 9 1 w. 1% resistors 0.5 meg 90c 135 

ee SRE ir Sy ree J 

pein ‘ab ote xi 100,000 ohms 

Be EE ESE ESSE) ccc amesvencese cee 4.95 
Sylvania UHF Sil. c. gy a Detector Janin 

pe of ees esr 35 
Feed-thru Ant. Bushings Type xs-2 nat (L.P. - 

Ee re re -30 


*Eclipse-Pioneer Autosyn Indicators, calibrated 
dial, precision units made for gunfire control, 
115 v. 60 cy. transmitter and receiver per pr 36.00 
Crystal and Holder ee cut any freq. bet. 
2000 and 9000 ke +1 
Active Oscillators poli rel ‘manufacture $2.95 
ONG ca, Seg ee CREO OR TE eee TE ee 10.00 
ee Corps Key J-38 (L.P. $4.00) Y con- 
*Radar Keyer Unit 115 v 60 cy. two power sup- 
plies with Eimac 304TL and other tubes 
weighs 250 Ib., contains over $3,000 radio 
parts, filter cond., chokes, transformers, re- 
lays, meters, tubes, blowers—well filtered 
er ge aE ere 97.50 
Johnson 213 Socket for Eimac 304TL ....... 90 
*Hi-freq. 300 watt x-mttg tube 30aTL (L.P. - 


- RRR ees errr 
*Filament Transformer 304TL ............. 6.50 
*Plate Transformer 3200 v. 2 amp. 115 v 60 

ee eee oe eer rere 39.90 


Following oil condensers x’ttg type with stand- 
off insulators, not inferior, motor starting 
condensers include products of Aerovox, CD, 
Tobe, Sprague, Solar, G.E. Westinghouse, 
Sangamo, W. E. (L. P. have increased 16%) 

4 mfd. 500 v. d.c. wkg. 88 @ lots ten...... 6.00 

1 mfd. 600 v. d.c. wkg. (L. P. 4.20) .. as 

2 mfd. 600 v. d.c. wkg. (L. P. 3.06) ... 

4 mfd. 600 v. d.c. wkg. (L. P. 3.96) . 

6 mfd. 600 v. d.c. wkg. (L. P. 8.10) 

8 mfd. 600 v. d.c. wkg. (L. P. 9.60) 


10 mfd. 600 v. d.c. wkg. (L. P. 10.80) .... 3.24 
1 mfd. 1000 v. d.c. wkg. -_ tj eee 
2 mfd. 1000 v. d.c. wkg. (L. P. 6.00) ...... 1.80 
4 mfd. 1000 v. d.c. wkg. (L. P. 7.50) ...... 2.25 
0.5 mfd. 1400 v. d.c. wkg. (L. P. oad 30 
4 mfd. 1500 v. d.c. wkg. (L. P. 10.00) .... 3.00 
6 mfd. 1500 v. d.c. wkg (L. ‘ ae 3.67 
2 mfd. 2000 v. d.c. wkg. (L. P. 7.80) ...... 2.24 
1 mfd dual a v. & 0.1 mfd. 5000 v. d.c. 

wkg. (L. eee 2.35 
1 mfd. 3500 ¢. d.c. wkg (L. “ ee 2.88 
2 mfd. 2500 v. d.c. wkg. (L. P. 15.50) .... 4.60 


8 mfd. 2500 v. d.c. wkg. (L. P. 43.10) .... 5.00 
2 mfd. 4000 v. d.c. wkg. (L. P. 33.50) ....10.05 


0.5 mfd. 5000 v. d.c. wkg. (L. P. 24.00) .... 3.99 
1 mfd. 5000 v. d.c. wkg. (L. ‘. ter ee 
1 mfd. 10,000 v. d.c. wkg. (L. P. 66.00) 19.80 


0.5 mfd. 25,000 v. d.c. wk. (L. P. 153.00) 36.90 
1_mfd. 25,000 v. d.c. wkg. (L. P. 219.00) . -49.97 
-01 mfd. R.F. mica 8000 v. wkg. (L. P. 


Portable industrial AC ammeter measures 0-10- 
50-100-200 amps Torid tranf. 4” meter 
triple scale leatherette case, meter 2% a’cy 39.85 

100 type .¥ mee and 1 watt asst’d resistors 

PE ME gS 0o so Sy cdbsccce’ decoeee 2.50 
*Used; contin like new, tested 


Whitehall 3-3557 Send 25% with COD Orders 
Send for catalogue 146 
Manufacturers—“‘TAB”’ will buy or sell your surplus 


inventory. Don’t wait. Rush orders, as quantities are 
limited. Manufacturers, write and tell us your needs. 
Send Orders 
“TAB", DEPT 200 C-1 
107-109 Liberty St., New York 6, N. Y. 


— Our New Central Location — 
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put - output characteristics — 12.0 
Method of measurement of battery 

rain—13.0 Measurement of varia- 
tion of gain with temperature and 
humidity changes. 


Future Requirements 
of Aviation Instruments 


The future requirements for in- 
strumentation in the aviation field 
which I am listing reported Major 
G. P. Callihan, ATC, Wright Field, 
in addressing the recent Instru- 
mentation Conference at Carnegie 
Institute of Technology, are com- 
prised of dreams as well as prob- 
lems for research and for develop- 
ment. I hope I can be vindicated 
half as well as De Vinci or Verne 
has been. Here they are: 


1. The measurement and indica- 
tion of true airspeed of aircraft 
from 0 to 1000 miles per hour and 
of missiles up to 4000 miles per 
hour. 


2. The measurement and indica- 
tion of true height of aircraft above 
the sea level, datum up to 80,000 
ft. and of missiles up to 80 miles. 


3. Means for measuring free air 
temperature in aircraft. 


4. Light weight, accurate and re- 
liable recorders of barometric pres- 
sure, free air temperature, and 
moisture content of the atmosphere 
for weather reconnaissance air- 
craft. 

5. Means for insulating equip- 
ment from vibrations with a fre- 
quency of from 500 to 10,000 cycles 
per minute and amplitudes up to 
.060 in. Instruments for measur- 
ing and recording vibration char- 
acteristics. 

6. A method for the determina- 
tion and indication of the vertical 
in maneuvering aircraft. 

7. Automatic drift indication. 


8. A method of establishing a ce- 
lestial navigation fix in aircraft 
using single observations. 

9. A dead reckoning ground posi- 
tion indicator to operate in aircraft 
in all conditions of visibility with- 
out radio or other contact with the 
ground at the speeds and altitudes 
previously mentioned. 

10. A celestial ground position in- 
dicator for use in aircraft during 
day and night with an accuracy of 
23 miles. E 

11. Methods of polar navigation. 

12. Methods of life raft naviga- 
tion. 

13. An automatic indication of 
balance of loaded aircraft. 

14. A lubricant for gyro instru- 
ments, watches, and instruments 
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Bonk: with 10 styles of 
Terminal Blocks each in a 
wide selection of sizes, offers 
complete, efficient method 
for centralizing the connect- 
ing of wires at one point of 
control. These bakelite 
blocks are molded under 
high pressure and cured at 
constant temperature for 
long periods to provide a 
solid homogenous insulat- 
ing medium. 


; Address: 

. 1161 
fe. W. 12th 
. St. 


AC AN DC MOTORS AND GENERATORS 


BURKE Samal’ BLOCKS 


BURKE ELECTRIC COMPANY °« ERIE, PENNSYLVANIA 


ATTENTION MANUFACTURERS 


Established sales representative located in Chicago 
looking for additional quality lines. Fifteen years expe- 
rience calling on distributors and manufacturers in 
Minnesota, Wisconsin, eastern Iowa and Northern Illinois. 
Have engineering service available for customers and 
clients in addition to dealer sales promotion for distribu- 
tors. Will be in New York the last 10 days in January 
and in February. 


Address Box 840, Electronic Industries, 
480 Lexington Avenue New York 17, N. Y. 


‘WALSCO ) 


PRODUCTS 


help the radioman 


Prompt Deliveries On... 


e DIAL CORDS G CABLES—-Sraiced and twisted. All matenal— 
Nylon, Rayon, Momp, Metals, ete 

« SPECIAL doaienanetttinice Godse ommets, ©. Washers, Retaming 
Rings, Mounting Nuts, Cable Clampa and other casi © hardware. - 


‘“@ CHEMICALS —Polystyrene coments and dopes, Vinylite Prod- 
Yibration-Froof cements and other msecial compounds. 


Deliveries on practically all orders from stock: 
Write us about your shearer care of Dept. E.1. 


‘WALTER L. SCHOTT CO. 


BEVERLY WHILE 
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"© lil tube character- 
istics to meet the most ex- 
acting requirements of fine 
instrumentation. 


fp“ They are.intended primarily 
for service where ordinary 
commercial tubes are not 
— suitable. 


Series VW-4I1 


Characteristics 
Filament Current 0.015 amperes 
Filament Voltage 1.5 volts 
MU G-1 18 
Transconductance 65 micromhos 


Plate Resistance 275000 ohms 


Especially suitable for 
measuring very small cur- 
rents or voltages in very 
high resistance circuits par- 
ticularly where input resist- 
ance may be of the order 
of 10'2 ohms or greater. 
Also available as... 
Electrometers Triodes 
Pentodes Diodes 


Se a ool oo 


Hi-Meg Resistors 
Designed for high precision 
instrumentation where 
ranges of 10 millivolts to 
10 volts are used. The same 
physical size is maintained 
for all values from 1 meg- 
ohm to 1,000,000 meg- 
ohms. Vacuum sealed in 
special treated glass—size 
of envelope 1% inches long 


346 inches in diameter. 


suitable for use within the tem- 
perature ranges of from -85°F to 
+200°F. 

15. A simple means of alloying 
steel for structural use in aircraft 
and missiles to reduce magnetic 
permeability and therefore reduce 
effect on magnetic compass ele- 
ments. - 

16. More definite information 
concerning the orientation and 
strength of the earth’s magnetic 
field at altitudes up to 80,000 ft. 

17. A simple remotely-indicating 
system for engine rpm, pressure, 
and temperature functions in air- 
craft. 

18. A system for measurement of 
fuel and oil quantity and rate of 
fuel consumption in aircraft. Long 
range flights require accurate indi- 
cations of the quantity of fuel 
available at all times, and particu- 
larly as that quantity becomes 
small. 


Wabash to Sylwania 

Sylvania Electric Products, Inc., 
Emporium, Pa., has acquired the 
Wabash Appliance Corp., one of the 
largest independent manufacturers 
of photoflash and incandescent 
lamps. Wabash, with headquarters 
in Brooklyn, N. Y., is to be merged 
with Birdseye Electric Corp., to be- 
come a wholly owned but independ- 
ently operated Sylvania subsidiary. 
A. M. Parker remains president and 
general manager of Wabash. 


Baker’s Own Business 

Frank C. Baker, Jr., formerly 
service and sales manager for the 
Scientific Glass Apparatus Co., has 
organized a company of his own 
under the corporate style, Baker In- 
strument Co. The business will be 
located at 310 Main St., Orange, 
N. J., and will be devoted to the sale 
and service of laboratory equipment 
as well as the production of pilot 
units. 


DuMont Test Pattern 

For the purpose of aiding de- 
signers and manufacturers of new 
television receivers and to facil- 
itate the rapid conversion of Du- 
Mont and other makes of television 
receivers in the field from the old 
Channel 4 (78-84 mc.) to the new 
Channel 5 (76-82 mc.), DuMont 
television station WABD and_ its 
experimental station W2XWV will 
begin regular broadcasting sched- 
ules of test patterns daily on Janu- 


ary 2. The test patten schedule is 


to be maintained for an indefinite 
period is from 10 a.m. to 12 noon 
and from 2:30 p.m. to 5 p.m., five 
days a week, Monday through Fri- 
day. 


Long Distance 
Tele Reception 


Editors Electronic Industries— 
Your “Foliage vs. Television” article 
in the September issue was inter- 
esting, and in view of this sugges- 
tion we intend to investigate. this 
problem next spring and summer, 
at Lititz, Pa. Some of the trees in 
this vicinity are 50 feet high. 


We plan to use dipole antennas 
100, 50, and 25 feet high. The 100- 
foot antenna will clear all foliage, 
while the 25-foot antenna will en- 
counter the greatest density of fo- 
liage. We are located 135 miles from 
New York City, 4,400 feet below line 
of sight. We are 1,200 feet below 
the Philadelphia line of sight. 

In the past, using a simple dipole 
50 feet high, with a 75-foot twisted 
pair line into three stages of pre- 
amplification followed by a 10-year- 


old RCA television receiver, we 


have obtained good reception 25% 
of the time from WNBT (N.Y.), as 
well as from Philadelphia. 


The Philco signal was always 
usable, with little fading. Approxi- 
mately 60% of the time the pictures 
would be termed satisfactory, and 
during the remaining 15% the noise 
level was objectionable and poor 
synch was observed. A faint reflec- 
tion seems to be accompanying the 
signal both here and at the Welsh 
mountains 25 miles away. 

WNBT fades somewhat 25% of 
the time, and during the remaining 
50% the signal is of a rather poor 
quality, accompanied by poor synch, 
noise, and rapid fading. The N. Y. 
signal was frequently good when 
the other was poor. 

Both stations afford “direct wave” 
quality, however, 25% of the time. 
Evidently the thermal theories of 
propagation are in error or subject 
to amendment. We hope to estab- 
lish some definite principle in the 
foliage experiments. —Harry J. 
Sheffy, Engineering Division, Radio 
Corporation of America, Lancaster, 
Pa. 


Editorial Contest 
Awards Delayed 


Because of the number of manu- 
scripts to be judged and the time 
required for the work, it has been 
impossible as yet to determine 
award winners in the contest which 
was announced in ELectronic IN- 
pusTrigs last May. However, the 
work is progressing and it is hoped 
that it will be possible to announce 
the names of the winners and their 
papers in an early issue. 
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DURABLE 
EFFICIENT 


“A 
ELECTRIC 


SOLDERING IRON 


Preferred by those who 
measure the value of a 
tool by the service it 
renders. Soldering irons 
are made in 5 sizes and 
for low as well as stand- 
ard voltage. 

Write for Catalog Sheets. 


TEMPERATURE 
REGULATING STAND 


A thermostatically controlled 
stand for regulating the tem- 
perature of an electric sol- 
dering iron when at rest. The 
thermostat is adjustable for 
various heats. 


AMERICAN ELECTRICAL HEATER COMPANY 


DETROIT 2, MICHIGAN. U. S.A 


ELECTRON TUBE MACHINERY 


| SPECIALLY 
DESIGNED 
MOTORS, GENERATORS 


AND OTHER ELECTRICAL POWER UNITS 


ELECTRIC SPECIALTY co. 


214 SOUTH STREET STAMFORD, CONN. 
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GRACOIL 


“One Good Turn-or a Million” 


A NAME TO LOOK FOR 


on ELECTRICAL COILS 
and TRANSFORMERS 


Famous for years as 


“COILS by DOYLE” 


* “GRACOIL” is a new name that you 
can depend upon, because back of this 


name stand years of time-tested experi- 


LAYER-WOUND COIL 


ence in electrical engineering. The same 
able craftsmen who established Doyle . 
Coils as leaders in the field now carry on 
at the same location under the new cor- 


porate name —The GRAMER Company. 


LOW VOLTAGE 
TRANSFORMER 


Be sure that the coil you buy bears 
the trademark name—"“GRACOIL”, for 
only then can you know that you have the 
best in electro-magnetic windings. Every 
“GRACOIL” is wound to the specified ¢ 
number of uniform turns from precision- 
gauged wire. Every “GRACOIL” is fully 
insulated, thoroughly impregnated, and 


GENERATOR 


FIELD COIL properly laminated when supplied as a 


_ complete transformer. The most rigid in- 


spections and tests make sure that each 
"GRACOIL" is worthy of the name it bears. 


If your design calls for a special elec- 


tro-magnetic application, let competent 


“GRACOIL” engineers make specific rec- 
ommendations for you. Write today! 


GRACOIL 


““One Good Turn-or a Million’ 


THE GRAMER COMPANY 


Clectrical Coils and Transtormers 
2732 W. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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tHere’s A DRAKE 
SOLDERING IRON 


FOR EVERY TYPE OF 
ELECTRONIC WORK 


From that mighty mite 


the Drake No. 400 to the high 


speed production “honey” 


i 


the Drake No. 600-10 there is a 
high quality Drake Soldering Iron 
“just right” for the job. 

ee 
Drake Heat Controls and_ the 
Drake ““Magic Cup” Stand are 
important soldering aids. 


SEE 


YOUR RADIO 
PARTS JOBBER 


DRAKE ELECTRIC WORKS, INC. 


SPECIALTY 


Vv 


FABRICATING 
MICA 


to 
Specifications 


COLONIAL 


KOLONITE COMPANY 


2212 W. ARMITAGE AVE., CHICAGO, ILL. 


— me (} 


3656 LINCOLN AVE. CHICAGO, ILL. 


GLASS-BONDEO 


IN ALL FORMS, 


Electronic Gaging 


A new automatic gage with tol- 
erance values as accurate as 0.0001 
in. is being used for measurement 
of internal depths, external lengths 
and outside diameters. The unit 
with hopper feed is entirely auto- 
matic and will inspect, accept or 
reject and count small component 
parts of any type of material at a 
speed upwards of 3300 pieces per 
hour. The Autotron Co., Danville, 
Ill., originally developed this equip- 
ment for wartime ordinance work 
but have redesigned it for flexibility 
in peace time production. 


Gaging is by mechanical contact 
of a stylus rod. Attached to the rod 
is a thin metal flag. The image of 
this flag is projected into an optical 
system with high magnification and 
is finally reflected on a panel con- 
taining two photoelectric tubes. 
The distance between these tubes, 
which can be varied by micrometer 
adjustment, represents the toler- 
ance allowed on the dimension be- 
ing gaged. 


Over-under indicator 


The position of the flag on the 
stylus rod controls the operation of 
the two photoelectric tubes. For 
accepted gaging the flag shadow 
will cover one PE tube and leave 
the other open. For dimensions “un- 
der tolerance” both tubes are left 
exposed to the light beam. For 
“over tolerance” measurements both 
PE tubes are in shadow. Relays set 
up by these various combinations of 
photo electric tube operations con- 
trol the sorting of the parts after 
measurement, depositing them in 
the proper grading bin. 


Precision Adds 
Mectronic Section 


L. H. Glaser and J. Raeburn, co- 
owners of Precision Specialties, 
manufacturers of Revell plastic 
products, Los Angeles, have found- 
ed a new radio-electronic section. 
William F. Frankart, radio engi- 
neer, will be in charge of engineer- 
ing for this section. He was for- 
merly assistant chief engineer of 
the Aireon Mfg. Corp., Kansas 
City, Kan. 


Textile Drying 


Speed-ups of almost 50% in the 
drying of printed textiles have been 
achieved by the Werthan Bag Corp., 
Nashville, Tenn., through the use of 
infra-red lamps installed to sup- 
plement the usual steam drying of 


Specialized: DKE ex- 
‘perience —: over 20 
years in the field—is 
now available for the 
production of stamped 
metal parts. All types 


STAMPINGS 


of cups, sleeves, 
flanged shapes, intri- 
cate single pieces or 
fabricated components 
are included. High 
quality workmanship 
to exacting specifica- 
tions—with any de- 
‘sired finish — is em- 
bodied in every job. 


INQUIRIES yuyite® 


THE ENGINEERING CO. 


DANIEL 


27° WRIGHT ST., 


KONDAKJIAN 


NEWARK, N. J. 


a a ae a ae a a a at 


ATTENTION: 


Commercial Broadcasters 
Schools 
Hospitals 
Utility Companies 
Geophysicals 
Transportation Companies 
Marine Operators 
Industrial Plants 
Municipalities 
Radio Dealers 
Radio Servicemen 


AT EASE! 


Everything in radio and elec- 
tronics from a '/, watt resistor 
to 50,000 watt transmitter. 


Engineering Assistance, too. 
Call—Wire—Write. 


Houston Radio Supply Co.., Inc. 
910 CALHOUN STREET 
HOUSTON, TEXAS 


‘Ole Miss Supply 


New Orleans, La. Baton Rouge, La. 


ELECTRONIC INDUSTRIES e 


January, 1946 


Why PY more 
when you can get more for less 


from EVER READY? @ 


labels per 
either; but 
ing, quicker - sticking 


bels. 
more 
jIt’s “‘eye-appeal’ 
that’s “buy - appeal’ 
you get in Ever Ready Labels. 


quick action, compel attention—do your job 


Sample assortment sent on 
request. Write Dept. E. 


EVER READY, 


{41-155 East 251m St. New York 10, P 


YOU FEEL THE SNAP ACTION AND HEAR 
A DISTINCT “CLICK” WHEN THE GRAYHILL SNAP 
ACTION SWITCH OPERATES. IT’S A SMALL MOMENTARY 
PUSH-BUTTON, SINGLE-POLE, SINGLE-THROW SWITCH 
AVAILABLE NORMALLY OPEN OR NORMALLY CLOSED. 
FURNISHED WITH EITHER STEEL ACTUATING PIN 
OR BAKELITE PUSH-BUTTON. BODY 
DIAMETER IS 7%”. 


ae 


9 N. Pulaski Rd., Chicago 24 


o oe Se Be 


4 SS 
>» 


Nor just more 


dollar, 
time-sav- 


easier-handling roll la- 
See! labor costs 
than labels! 


After 32 
years learning HOW, our label designs get 


SMALL METAL 


/ ASSEMBLIES 


> 


STRONGER 
FASTER 


> 


_ AT LOWER COST WITH 


Atmosphere Furnace Brazing is the almost perfect 
It is 
strong; the parent metal will tear before the joint will 
part... . it is quick; 60% to 75% faster than other 
methods. . . . it is lower in cost; frequently saving 
l4, to 344, of former costs. 
may be joined in a single operation. 


method for permanently joining small parts. 


Any number of pieces 
Joints are 
| neater, forgings, castings and screw machine parts 
may be joined in any combination. 


Feick Atmosphere Furnace Brazing is flexible, read- 
ily adaptable to runs of a few pieces or thousands. 


Put your assembly problems up to us. Your prod- 
| ucts may be improved, your costs cut through this 
modern process. An experienced brazing engineer 
will be glad to consult with you. 
Call or write, NOW. 


No obligation, 


of course. 


® FEICK manuracturinG 


DIVISION OF 


DETROIT AIRCRAFT PRODUCTS, 


INC. 


SPECIALISTS IN THE INTRICATE FORMING, SHAPING AND ASSEMBLY OF ALL METALS 


| 
» | 
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“BALANCED HEAT” 
reduces excessive tip replacements 


The trend in industry towards HEXACON irons is indicative of their 
dependability. Noteworthy is their use by Western Electric Company. 


Rugged construction, low power consumption, and the application of 
“Balanced Heat’ principle of construction, actually increases soldering 


efficiency substantially. Costly tip replacements and element burn- 
outs are minimized because hexagon-shaped barrels dissipate 20% 
more excess heat when irons are used intermittently. 


Literature describing the complete HEXACON line—from 40 to 700 
watts, and with tip diameters ranging from 4” to 134”— on request. 


HEXACON ELECTRIC CO. 


157 WEST CLAY AVE., ROSELLE PARK, N. J. 


@ The meeting of extraordinary 
applications—the designing and 


developing of new and specialized 


transformers —these are the day-by- 


day jobs Electronic Engineering is 


known for doing well. 


will meet your most 


exacting requirements, ordinary or 


unique—and the finest engineering 


talent and most complete electronic 


laboratories available are ready fto- 


day to consult with and help you. 


“SPECIALIZED 


ENGINEERS" 


GINEERING COMPANY «+ 3223-9 WEST ARMITAGE 


tN, 


AVE. + CHICAGO 47, ILLINOIS 
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fabrics. Using 144 500 w lamps with 
gold-plated reflectors, sufficient ra- 
diation is developed so that the 
necessary exposure is reduced to 
3-6 seconds, dependent on the speed 
that the individual pattern is being 
run. 

The textiles printed are used in 
the manufacture of grain and feed 
bags which, after their initial use 
as a container, are used by the 
farm wife for making aprons, cur- 
tains and children’s dresses. 


The detail and number of colors 
being printed determine the speed 
of run. Production on a fairly sim- 
ple pattern jumped from 75 to 110 
yds. per minute when infra-red 
drying was installed. The installa- 
tion was made by Fostoria Pressed 
Steel Corp., Fostoria, Ohio. 


Infra-red Analysis 


A new method of quantitative 
analysis, of particular importance 
to the oil, chemical and plastic in- 
dustries, has been developed. Ina 
specially designed spectroscope a 
beam of infra-red light is projected 
thru the material to be tested. 
This specimen may be either liquid, 
solid or in solution. Mirrors and 
special prisms guide the light 
along a 30-ft. long, zig-zag path 
to highly sensitive receivers. There 
the light is converted into electric 
current, amplified and charted with 
an electric pen. The peaks and 
dips on the chart indicate the kinds 
and amounts of material in the 
sample under test. 

As is known, each kind of mo- 
lecular matter vibrates at a dis- 
tinctive characteristic frequency. 
If the infra-red beam of this new 
Westinghouse spectroscope is tuned 
to a frequency which is the same as 
the frequency of the material under 
test, the beam will be absorbed and 
a dip is recorded on the chart. 
Checking this frequency with a 
predetermined standard of “molec- 
ular” frequencies indicates that 
this particular type of matter is 
present in the specimen. 


Swamp Communication 


In an area almost entirelyswampy 
and in some locations inaccessible 
except over water, the Union Sul- 
phur Co., Inc., Sulphur, La., is using 
a two-way radiotelephone system 
for communication between its main 
office and seventeen 50 w portable 
and mobile units. The portable 
units are set up at semi-permanent 
locations such as pumping stations 
and drilling fields, along an hun- 
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ENCLOSED GEARED-HEAD MOTORS 


550 2.fe.m. tol revolution in7 howrs 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
Write for any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Dataand furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Pricesz Accurate, durable construction throughout. 


DAMDEA-COLMAN 


ENGINEER: 
Electrolytic Condensers 


Chicago Manufacturer desires services of com- 
petent Electrolytic Capacitor Engineer, capable 
of management and installation of all phases 
of production of electrolytic capacitors. Ex- 
ceptional opportunity. To start at once. State 


qualifications and salary desired. 


BOX 1656, ELECTRONIC INDUSTRIES 
480 Lexington Ave., New York 17, N. Y. 


FILTER CONDENSER BARGAINS! 


Thousands of rugged, oil-filled, oil-impregnated condensers 
at ridiculously low prices. Write for list! New Time Payment 
Plan if desired. 


BIG NEW CATALOG! _ By mailing us your 
mame and address, you will be among the first to get a copy 
of our own big new catalog, plus latest announcements of 
new and bargain comp ts an quipment. Write today! 
Address Dept. El of nearest Newark branch. 


HELIA Company 
Newark AAL7AL Lomp 
415-117 W. 45th St. "ew vor* ha 


NEW YORK 19 
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EITHER IS “0. K.” 


AT HARTFORD 


Inside threads...outside threads 
...knurls...in fact, any of the 
machining jobs you expect of 
HARTFORD in metal you may 
also expect of HARTFORD in 
plastic. The only difference in 
using either material are those 
imposed by the characteristics of 
the material itself. Vast precision 
secondary operation equipment 
for producing complete mechan- 
ical assemblies, component parts 
and sub-assemblies. 


PLASTICS 
From Rod & Tubing 


Centerless Ground « Machined 
Borizing + Slotted + Milled * Knurled 
Drilled * Threaded + Tapped 


Metal Inserts 


THE HARTFORD MACHINE 
SCREW COMPANY 


Designer of Methods since 1876 


SCREW MACHINE PRODUCTS 
1/64” to 5” Dia. All Metals 


HARTFORD, CONNECTICUT 
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EISLER 


IS WELL EQUIPPED 
TO MAKE YOUR 


EISLER OFFERS 
@ “COMPETENT ENGINEERING 
@ PROPER SUPERVISION 
@ QUALITY MATERIAL 
@ RIGID TEST & INSPECTION 
® GOOD DELIVERY 
@ SATISFIED CUSTOMERS 


Capacities 4 to 300 KVA. Lighting—Distribu- 
tion—Furnace—Auto—Phase Changer—Air or 
Oil Cooled—Power—Special Transformers. 


Write for Catalog 


CHAS. EISLER 


EISLER ENGINEERING CO. 


778 So. 13th St. Newark 3, N. J. 
(near Avon) 


TERMINALS 
for 
ELECTRIC WIRES 


SMALL METAL STAMPINGS 


in accordance with your blueprints 


PRECISION PARTS 


from Modern Equipment 


PATTON-MacGUYER CO. 


17 VIRGINIA AVENUE PROVIDENCE 5, BR. L 


AVAILABLE 
Director of Research and Development 


Engineer, at present chief engineer for radio manufac- 
turer, seeks position with more technical and fewer 
executive duties. 

Specialties: FM, television, modulators, navigation aids. 

Strong Points: Originality, analytical skill, practical ability. 

Can wield a soldering iron, a differential equation, or a 
cost analysis with equal facility. 

Publications, patents, engineering education. 

Would be at home in a department of 25 to 75 persons 
within a technically minded company. 

Normal earnings $12,000 to $18,000. 


Reply to 
BOX 1639, ELECTRONIC INDUSTRIES 
480 Lexington Avenue New York 17, N. Y. 


PRECISION 
+TUBING+ 


aluminum 
nickel 


brass 


copper 


Vo" O.D. down 
to .010° O.D. 
accurately 
drawn to 
extremely 
close 


tolerances. 


WRITE OR WIRE 
FOR QUOTATIONS 


PRECISION CESS TUBE CO. 


SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE 
Factory: 3824-26-28 TERRACE STREET - PHILADELPHIA, PA. 
v 


BROMCHES IM ALL PRINCIPAL CITIES SALES OEPT 215 OS 271 AVE BAYSIDE 4 1m 


Engineer — Development 


Northwest side Chicago manufacturer has an opening 
for an electrical engineer with at least ten years’ ex- 
perience in development and design of A.C. and D.C. 
fractional horse-power motors ranging from 1/300 H.P. 
to 1/8 H.P. Also qualified to supervise a Motor Develop- 
ment Department. Submit abstract of education, experi- 
ence and salary expected. Address Box Number 1634. 


ELECTRONIC INDUSTRIES 
480 Lexington Avenue New York 17, New York 


FREE To You 


COLOR CODE AND 
OHMS LAW CALCULATOR 


A great convenience. Easy to 
work. Solves many problems. 
Attach coupon toyour letterhead. 
Free to radio men, engineers, etc. 
BURSTEIN-APPLEBEE COMPANY { 
1012 McGee, Kansas City 6, Mo. 

Send me FREE Color Code and Ohms Law Calculator | 
along with latest catalog 


BURSTEIN- 


APPLEBEE lam | 
COMPANY STATE CONNECTION IN INDUSTRY | 
1012 McGee St. NAME | 
Kansas City 6, Mo. ADDRESS i 
TOWN = STATE—____ | 
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Permanent 
Magnets 


All Shapes, Sizes and Alloys. Alnico magnets 

cast or sintered under G. E. license. Chrome, 

Tungsten and Cobalt magnets stamped, 
formed or cast. 


THOMAS & SKINNER 


STEEL PRODUCTS CO. + INDIANAPOLIS, IND. 
42 YEARS’ EXPERIENCE 
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now has for delivery 
long awaited 


PRESTO PRODUCTS 


As the supply situation relaxes, 
HARVEY can supply more and more 
famous radio and electronic com- 
ponents and equipment, such as the 
dependable Presto recorder and 
transcription playback described be- 
low. Avail yourself of our rapidly 
growing stocks, our fast, efficient 
service, our technical know-how! 
Get the equipment you need now 
by placing your order promptly. 


PRESTO Model “kK” 
RECORDER 


A portable sound recorder, record 
player and public address system. 
Complete in a single carrying case. 


The Model ‘‘K*’ records 15 minutes con- 
tinuously at 33'; RPM on side of 13'%4" 
disc. It also makes 6, 8. 10, and 12 inch 
records, and plays all makes of phonograph 
records. With its many exclusive features 
found in no other low priced recorder, the 
user is able to make high quality recordings 
consistently, reducing spoilage cost of discs 
and needles. As a voice amplifying system, 
it serves audiences of about 500 persons. 


PRESTO Model “‘L’’ 


TRANSCRIPTION PLAYBACK 


For those who demand ‘something 
better” in portable reproducing 
equipment. Small, light weight, easy 
to operate. 


Its extreme simplicity and remarkably clear 
wide range reproduction have made the 
Model ‘“‘L"’ a favorite of radio stations. 
advertising agencies and program producers 
It consists of a 12” dual speed rim-driven 
recording turntable, a 16” pickup on a 
swivel mounting which folds into the case 
when not in use. a 4'/2 watt amplifier and an 
8” loudspeaker, mounted in a single case. The 
speaker mounted in the case cover is equip- 
ped with a 20’ extension cable. Semi-per- 
manent needle supplied as initial equipment. 


Telephone Orders to LO 3-1800 


TEMmTtTTitT 
TRADIO COMPANY } 


{ARV E. 


103 WEST 43rd ST.,NEW YORK 18.N Y 


195 


0-500 Volts D.C. at 300 Ma. 


OUTPUT VOLTAGE 
High Voltage: 0-500 Volts D.C. con- 
tinuously variable (Without switching). 
Current: 300 Ma. 
Low A.C. Voltage: 6.3 Volts A.C. at 6 
amps. center-tapped, unregulated. 


REGULATION 
Within 1% fer voltage between 30-500 
volts, from no load to full load. 
Within 1% for line voltage variations 
from 105 to 125 volts at full load cur- 
rent for any voltage between 30-500 


MODEL 204A — REGULATED POWER SUPPLY 


with Positive or Negative Ground 
The Model 204A Regulated Power Supply will provide from 0-500 ‘volts of well 
regulated and well filtered D.C. The output voltage is continuously variable without . 
switching and either positive or negative side may be grounded. 


Specifications: 


Detailed specifications will be forwarded upon request. 


ELECTRONIC MEASUREMENTS COMPANY 
RED BANK °@ 


volts and within 2% at 10 volts. 
HUM VOLTAGE 
Within 10 Millivolts at any voltage or 
load within ratings. 
LINE INPUT 
105-125 Volts A.C. 50-60 cycles. 
OUTPUT 
TERMINATIONS 
High and low voltage outputs available 
from front and rear of unit. Positive or 
negative terminal of high voltage output 
may be grounded as desired. 


NEW JERSEY 


MODEL 
204A 


Cloth 
TVY2” x 102” 
320 pages 


2 West 46th Street 


Bell System Technical 
Journal 

Communications 

Electrical Communication 

Electronics 

Electrical Engineering 

Electronic Industries 


JUST PUBLISHED! 
The Most Indispensable Reference in Radio-Electronics! 


Electronic Engineering Master Index 


A master compilation of over 15,000 titles, 
articles and texts selected for their value to the 
research engineer, this INDEX covers the years 
1925-1945 and enables you to survey twenty years 
of research literature on any subject in a matter 
of minutes! 


Vitally Needed in Every Laboratory and Library 


COMPLETE IN ONE VOLUME 


PART I PART II 
January 1925 to January 1935 to 
December 1934 June 1945 


* 


PARTIAL LIST OF PERIODICALS INDEXED: 
Bell Laboratories Record 


Jour. of Applied Physics 
Journal of I.E.E. 
General Electric Review 
Physical Review 
Proceedings I.R.E. 
Transactions of A.I.E.E. 
Radio News 

R.C.A. Review 

Wireless Engineer 


A $500 Reference Library in One V olume for $17.50 


Descriptive circular on request. 


ELECTRONICS ——— PUBLISHING COMPANY 


New York 17, N. Y. 


drei mile pipeline. The mobile 
units are installed in cars and 
trucks. The main office transmit- 
ter-receiver is a 250 w FM unit 
operating at 33,620 kc. An interest- 
ing feature of this Motorola-Galvin 
system is the use of an automatic 
recorder for keeping the necessary 
station logs; this permits operation 
of the system with a single licensed 
operator. A daily average of over 
two hundred calls are placed over 
this system. 


Metal Detector 


An electronic mine detector did 
a helpful job for the United States 
Army and the Rankin Lumber Co., 
Fayetteville, N. C., recently. For 
many months the Rankin Co. had 
been curtailed in its normal opera- 
tions because of the lack of suitable 
timber; and here almost at its door- 
step the Army was clearing 6,000 
acres of woodland which would 
provide over four million board feet 
of urgently needed wood. However, 
when actual cutting started, $300 
worth of sawblades were ruined be- 
cause it was found the timber was 
peppered with metal fragments— 
bullets, bits of exploded shells and 
such miscellaneous things which 
might be expected in an area under 
constant artillery fire. For a while 
it was thought that the wood was 
commercially unusable, but by go- 
ing over the trees with an Army 
mine detector, the fragments of 
metal were located and dug out 
before the timber entered the saw- 
mill. With this hazard removed, 
most of the lumber was salvaged 
and is now being used. 


F M in the First 
Radio Equipped Bus 


The nation’s first radio equipped 
bus is in operation. The Washing- 
ton, Virginia and Maryland Coach 
Co. plans to use this pioneer in 
regularly scheduled service on all 
of its 87 miles of coverage. 

Following the grant by the Fed- 
eral Communications Commission 
of the first license for this type of 
operation, General Electric engi- 
neers installed the necessary FM 
transmitter-receiver in the _ bus. 
This unit will tie in with the al- 
ready established two way commu- 
nication system now in _ service 
between the coach company’s 
Arlington, Va., headquarters and 
their service and supervisor’s “cruis- 
ing” cars. A 250 watt FM trans- 
mitter of the type developed for 
wartime emergency communications 
is installed in the Arlington dis- 
patcher’s office. 
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RATIO ARM BOX 


ATTENUATION BOX 


TRANSMISSION MEASURING SET OUTPUT METER ELECTRONIC FREQUENCY METER 


MEASURING, TESTING AND 
CONTROL EQUIPMENT 


These DAVEN instruments are the “trusted aides” of 
audio communications and general electronic engineers 
the world over. Each type of equipment is built to the 
highest standards of precision and durability, and is 
available in a wide selection of standard models. 


j Many other test sets and control units, specially designed 
| by DAVEN, are in long service with America’s key radio 
stations, leading sound recording studios, ond the \ 
\ Armed Forces. 


Full details gladly furnished upon request. Write to. . . 
be DAVEN COMPANY, 191 Central Ave., Newark 4, N. J. 


POWER OUTPUT METER DECADE RESISTANCE BOX 


ACTUAL SIZE. RCA Leads the Way In 
Metal, Glass and Miniature Electron Tubes 


IN TUBES, RCA miniatures ARE THE ANSWER 


for FM—for Television—for HF Communications 


Consider these advantages of RCA Miniature 
Tubes for high-frequency applications: 

HIGH GAIN—Lower inter-electrode capacitances 
and reduced lead inductance values improve 
circuit performance. 

Low Ltoss—The short, low-resistance element 
leads serve as the contact pins; these, with the 
glass button seal provide a low-loss base. 

LESS SPACE—Small dimensions of tubes permit 
closer spacing of components on a smaller 
chassis. 


PREFERRED TYPES— Mass production fs concen- 


TUBE DIVISION 


HARRISON, MN. J. 


trated on a few types that meet all normal de- 
sign requirements, resulting in higher tube qual- 
ity at lower prices. 

RCA tube application engineers are ready to 
consult with manufacturers on any problems, 
concerning the use of electron tubes—metal, 
miniature, or glass. For technical information 
on RCA tubes, write RCA Commercial Engineer- 
ing Department, Section D-7A, Radio Cor- 
poration of America, Harrison, N. J. 


THE FOUNTAINHEAD OF MODERN TUBE 
DEVELOPMENT IS RCA 


RADIO CORPORATION of AMERICA 


